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Notes of the Month. 


TRADITIONAL “B.A. weather” ably seconded the 
hospitable entertainment offered by the City of Norwich 
in making last month’s meeting of the British Association 
an especially pleasant occasion. There had been a 
certain amount of doubt as to the possible inadequacy 








of the accommodation available, whether for meetings 
or for lodgings, and some of the academic diehards made 
disparaging references to non-university towns. But 
such pessimism was quickly proved to be totally un- 
founded and the cordial warmth of the reception accorded 
to the Association was met with the gratitude which 
it well deserved. And not only were members enter- 
tained by the civic and ecclesiastical authorities, as 
well as by leading citizens, but also the citizens them- 
selves took an active and interested part in the proceed- 
ings of the Association, eager to gain instruction on 
problems of local interest in the light of the latest 
scientific progress. 
* * * * 

The presidential address was attended by well over 
two thousand, and it was noticeable that the marshalling 
of this great crowd was arranged with the minimum 
of trouble ; the queuing-up that had been so uncomfort- 
able a feature of the inaugural meeting on previous 
occasions was entirely avoided. The address itself 


was a brilliant exposition of the current status of mass 
geology, and, in accordance with tradition, the President 
found occasion to diverge a little from his main subject. 





In an inspiring peroration he laid stress on the con- 
tinuous movement of evolution, up to the creation 
of the brain of man: and he looked forward with 
confidence to “‘ the further advance which alone could 
justify the design and skill lavished on this great task 
throughout the ages.”’ 

* * * * 

Television continues to occupy a large proportion of 
public attention ; and Messrs. Pitman have issued an 
admirable half-crown handbook on the subject, entitled 
Popular Television, by that stalwart apostle of Tele- 
vision, H. J. Barton Chapple. As might be expected 
in a work from his hand, the language, though non- 
technical, is clear and explanatory and is_ copiously 
supplemented by photographs and diagrams, providing 
an excellent answer to the questions of the average 
wireless-listener and would-be “ televiewer.”’ 

* *k * * 

Television in cinemas was promised within a com- 
paratively short space of time at a lecture delivered to 
the British Association, but the Amateur Photographer 
makes a wise comment addressed to those who express 
impatience at the tarrying of “television for all.” 
The reason why the transmission of visual images by 
radio is so much more difficult than the transmission of 
because the ear is a much less 


ce 


sound is very largely 
acute and a much more tolerant instrument than the 
eye. The ear, listening to sound being transmitted by 
wireless, will forgive or hardly be conscious of any 
number of disharmonies and falsities, whereas the 
eve in what it sees cannot overlook the smallest dis- 
tortion.’’ 
re * * * 

Professor Debenham’s presidential address to the 
Geographical Section of the Association was devoted to 
the general consideration of the Polar Regions—a most 
appropriate subject at the present day. It is doubtful 
whether at any time previously so many simultaneous 
expeditions have been on foot for exploring the icy 
lands and seas that surround our Poles; and the July 
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number of the Polar Record (Cambridge University 
Press. 2s.) gives an interesting and scientific account, 
both of work recently done there and of plans for the 
near future. An attractive feature of the issue is the 
informal portrait of Dr. J. B. Charcot, of the Pourquoi 
Pas ?, the friend and counsellor of all Greenland-farers : 
and prominence is given to the work of the Oxford 
North-East Land Expedition, a full preliminary des- 
cription of which was written for DiscovERY (March, 
1935) by its leader, Mr. Alexander R. Glen. In The 
Times of September 12th a special correspondent reports 
that the expedition has now reached North-East Land 
and has established its two bases. 
* * * * 

It is stated in the Press, says The Polar Record, 
that Mr. Lincoln Ellsworth intends to make a renewed 
attempt to fly over the Antarctic from the Weddell Sea 
to the Ross Sea in the open season of 1935-36 ; following 
much the same route as that laid down for his second 
attempt at a trans-Atlantic flight last winter. Mr. 
Ellsworth plans to leave Montevideo on board his ship 
Wyatt Earp on October 20, 1935, and make for Dundee 
Island, to the south of Joinville Island, at the north 
end of the Weddell Sea, and go miles north of Snow 
Hill Island. Here the party, which will include Sir 
Hubert Wilkins and two Canadian pilots, besides the 
ship's crew of sixteen, will wait for favourable weather 
and ice conditions for the flight to the Ross Sea. On 
arrival at their destination at Little America, the plane 
party will wireless to the ship which will sail round to 
the Ross Sea and pick them up there. Mr. Ellsworth 
will be accompanied on the flight by the chief pilot of 
the expedition, Mr. H. Hollick-Kenyon of Winnipeg. 
Further Polar activity includes the eternally useful 
Discovery II expedition in Antarctic waters, that 
gallant vessel being about to start out on her fourth 
commission ; the British Graham Land expedition, 
which is to explore the unknown coastline south of the 
Weddell Sea, and is meeting with such bad ice conditions 
that much of the intended programme will have to be 
and the Oxford Uni- 
versity West Greenland expedition, which had the 
misfortune to lose one of its members, Mr. M. F. Atter, 
in a canoe accident last August. 


postponed for another season ; 


b 


* * * * 

Opinion, as distinct from fact, plays so large a part in 
politics that DIscovERY normally refrains from discuss- 
ing current political questions. But an exception may 
be allowed in regard to the statement on air raids issued 
through the National Peace Council by Earl Russell, 
Sir F. Gowland Hopkins, Mr. Julian Huxley, Sir Daniel 
Hall, Professor Soddy, and other distinguished scientists. 
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In deploring the tendency in official quarters of this and 
other civilised countries to accept the use of aircraft for 
bomb and gas attack on civil populations, they rightly 
describe this use as “‘ the most barbarous perversion of 
science and industry that has vet occurred in human 
history. After expressing the view that defence by 
counter air attack is ineffective, the statement describes 
the measures of passive defence proposed by the Govern- 
ment as “ grossly inadequate,’ while at the same time 
‘“ calculated to produce a dangerous illusion of security.” 
The only passive defence likely to be effective, including 
‘complete vesicant-proof suits for the whole popula- 
tion,’ would involve an enormous and intolerable burden 
of cost, so that on purely practical as well as moral 
grounds the signatories urge the complete abolition of 
aerial bombing and of bombing aircraft. 


>> 


* * * * 


We believe that this step would be generally supported 
in Great Britain, but whether other countries under 
military dictatorship would follow our lead if it were 
taken at the present time is another matter. It is even 
arguable that re-armament is the result of too much 
discussion of armaments as an isolated factor in recent 
years, as if they alone were the cause of international 
friction. Without expressing an opinion on_ these 
questions, however, we welcome a bold statement from 
scientists on what is fundamentally a scientific question 
and we hope that, in spite of the opposition of The 
Times, the statement will receive the serious attention 
it deserves from the Government. 


* * * * 


The first number of a new quarterly, Annals of 
Science, devoted to the history of science since Renais- 
sance times, will be published by Messrs. Taylor & 
Francis, Red Lion Court, E.C.4, on January 15th, 1936, 
under the editorship of Dr. D. McKie of University 
College, London, a frequent contributor to DISCOVERY, 
Professor Harcourt Brown, M.A., Ph.D., of Washington 
University, St. Louis, U.S.A., and Mr. H. W. Robinson, 
Librarian of the Royal Society of London. The 
International Institute for Psychical Research, Ltd., 
have just published their first Bulletin (2s. 6d.), which 
they intend to be the forerunner of a regular series, 
issued in conjunction with the American Psychical 
Institute of New York. Number One is devoted to the 
question of poltergeists and contains an extensively 
documented list of Historic Poltergeists, by Dr. Hereward 
Carrington, and a connected account, by Dr. Nandor 
Fodor, of The Saragossa Ghost, that remarkable series of 
phenomena which agitated Spain and the world towards 
the end of 1934. 
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Discoveries in Primitive Law. 


By A. S. Diamond, M.A., LL.M. 


Barrister-at-Law. 


Our ideas of Primitive Law have hitherto derived largely from Sir Henry Maine's monumental work “ Ancient Law.”’ 
That Maine’s theories are completely erroneous and based on no evidence 1s shown by Mr. Diamond in an important 
book} to be published this month. He summarises here some of the striking facts that go to prove his case. 


THE present century has witnessed a series of discoveries 
which have—or rather ought to have—entirely revolu- 
tionised our notions as to the law of early peoples. 
The first and most important event of the series occurred 
as long ago as 1902, when the Code of Hammurabi 
(third king of the First Semitic Dynasty of Babylon) 
was unearthed. It dates from about 1914 B.c., and 
there is no doubt about the authenticity of the text, 
for this is the very pillar of stone upon which the Code 
was engraved. It was away in the 12th 
century B.c. by an Elamite conqueror, and was dis- 
covered at Susa, perfectly intact except for a few 
clauses, which had probably been erased to make way 
for some boasting inscription. Certainly it is an 
aristocrat among the Codes, for in the Near East it was 
studied at intervals for 2,000 years and more after 
its promulgation. In its construction Hammurabi 
employed materials drawn from earlier and_ briefer 
Sumerian (Southern Babylonian) and Semitic collections 
of laws, and in later years fragments of such collections 
have been discovered. 

Then, about A.D. 1920 a quantity of old Assyrian 
laws were unearthed. These do not form a complete 
Code, but among the documents is a Code of Laws 
Relating to Women, drawn up by some unofficial com- 
piler. It dates from about 1500 B.c., the period of the 
so-called Middle Assyrian Empire, and represents a 
stage of civilisation almost as advanced as that of 
Babylon in Hammurabi’s time (some 400 to 500 years 
earlier). 


carried 


Hittite Laws. 


The third event in the series occurred in 1922, when 
Hrozny deciphered and published a Hittite Code. 
This dates from about 1350 B.c., the heyday of the 
Hittite Empire, which extended over a large area in 
Central and South-Eastern Asia Minor. The Hittites 
(a people of hooked noses and thick lips such as are to be 
seen in the Jews of caricature) are of especial interest 
to us as being the earliest “‘ Aryan ” people—that is, 
the earliest people speaking an Indo-European language 
—of whom we have direct knowledge. Hittite law and 
civilisation were a good deal less advanced than those 





' Primitive Law, by A. S. Diamonp, M.A., LL.M. (Longmans. 25s.) 


of Babylonia and Assyria at the periods to which we have 
referred. 

Almost as valuable is material of a different sort, 
which, during the last few years, has been excavated in 
enormous quantities in Mesopotamia and neighbouring 
areas. This consists of clay tablets, chiefly representing 
everyday business transactions recorded in cuneiform 
by the peoples of ancient Mesopotamia. The 
Babylonians conducted no transactions of the slightest 
importance, involving the passing of money or property, 
without drawing up a clay tablet, which was sealed and 
witnessed. Of such tablets probably some 50,000 have 
already been excavated, at too fast a rate to enable them 
to be transcribed, edited, and published. Those which 
are of legal interest shed much light on the provisions 
of the Sumerian, Babylonian, and Assyrian laws, and 
show the economic circumstances out of which the 
Codes arise. 


Early European Codes. 


Needless to say, these are not the only ancient Codes 
which we possess ; they are only the oldest and some 
of the most important. As civilisation spread from the 
East-South-East across Europe, it created in its line of 
passage a series of Codes of early law which have long 
been known to us. Among the Hebrews and Greeks 
there were Codes dating between 700 and 400 B.C. ; 
among the Romans the ‘ Twelve Tables,’ of which a 
number of fragments survive dating from 190 B.c.?; on 
the continent of Western Europe there was a series of 
Codes among the barbarian successors to the Roman 
Empire, from A.p. 480 onwards (especially the Salic 
Law and the Burgundian Code) ; and in England there 
were the Anglo-Saxon laws (starting with the Laws of 
Aethelberht) from A.p. 600 onwards. There are other 
Codes of later date from Northern Europe and Asia 
Minor, which are of less importance. 

Apart from Codes and contract tablets, there is a 
third source—at least as important as the others—of 
our knowledge of the history of primitive law. This 
consists of accounts, by trained observers, of the rules 
in force among the primitive peoples surrounding them. 
These accounts are of various dates—some are as old 








2 There is no space here to discuss the accuracy of the date. 








288 


as Herodotus or Tacitus—but most of them consist of 
descriptions made during the last seventy years, of the 
laws of tribes of the modern world. In recent years the 
quality and accuracy of these accounts have greatly 
improved, and some of the best of them have been 
compiled by legal or administrative officers in various 
parts of the British Empire, or are contained in the works 
of distinguished anthropologists, such as Dr. C. G. 
Seligman and Dr. Malinowski. 

Now, if we classify the primitive tribes of the modern 
world in the order of the grade of economic development 
attained by them, and then examine the legal rules in 
force among them, we easily see that the laws of peoples 
of the same grade are essentially the same. From one 
economic grade to another great and fundamental 
changes in the law appear, but they appear among 
substantially all the tribes of the same grade, however 
remote in space they may be from one another. Indeed, 
the same changes appear, however remote in time the 
tribes may be from one another—whether they are 
communities described by the most ancient observer or 
by a modern anthropologist. 

If we turn to the written Codes of the past, and arrange 
them in the order of the economic development which 
is visible in their provisions, the same fact clearly 
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A typical clay tablet of the Third Dynasty of 
Ur : a delivery receipt for wooden manufactured 


goods. Note the erasure, and the fingerprint of 
the scribe of 4,200 years ago. 
appears. Jo mention only the most important Codes, 


we start with the Salic Law (the Frankish Code of a.p. 
500-750) and the Laws of Aethelberht of Kent (a.p. 
600-900), the two most primitive Codes we possess ; 


Discovery—October, 1935 


and continue in order with the Hittite Code of 1300 Bc. 
and the Burgundian Code of A.p. 500-800; then the 
Hebrew Code of 400 B.c. and the Roman of 190 at. 
and end with the Assyrian Women’s Code of 1500 Bc. 
and the Code of Hammurabi of 1914 B.c. The changes 
that appear in the Codes from one economic grade to 
another are profound, but they are continuous. While 
the most primitive Codes clearly presuppose a prior 
condition of law such as is found among the less advanced 
of the modern tribes, the most advanced Codes contain 
laws essentially the same as those of the highest of the 
tribes. Again, most of the Codes, taken individually, 
contain rules enacted over a considerable space of time, 
and these show the same changes, between their earliest 
and latest provisions, as are to be seen between one 
Code and the next. The most primitive Codes, as 
has been said, are to be found among the Germanic 
peoples of medieval Europe, and here, for example, 
in England, the whole series of changes may be seen to 
reproduce themselves, in the same order, within a few 
centuries. 

This essential universality of the history of primitive 
law extends to every one of its branches. Let us illustrate 
it by examples taken from the law of civil wrongs. 

When, ascending through the economic grades of the 
tribes around us, we reach the least advanced of those 
who live by agriculture, we find that Courts for the trial 
of disputes between individuals are just emerging, 
Among agricultural tribes who employ large cattle, 
Courts are universal. At this stage, with the increase 
in the size of communities and in the volume of litigation, 
the sanctions (i.e., punishments or compensation) 
which are adjudged in cases of wrongs committed 
between individuals have now taken definite shape, and 
are in all cases pecuniary—that is to say, the Court 
awards the successful plaintiff a number of head of 
livestock or other valuable objects to be paid by the 
unsuccessful defendant. 

Now let us for a moment leave the tribes around us, 
and go back to the written Codes of the past, and trace 
the changes that take place in the law of wrongs, 
especially the three important wrongs of homicide, 
wounding, and theft. In the most primitive of the Codes, 
the Lex Salica and the Laws of Aethelberht, the sanctions 
for these three wrongs are pecuniary. In the Hittite and 
Burgundian Codes a change appears: in regard to 
homicide, pecuniary sanctions are giving way to corporal 
sanctions. Next in order on our list is the Hebrew Code. 
In the earliest part of this Code, death had already 
become the punishment for intentional homicide, 
while the sanctions for wounding and theft remained 
pecuniary. But in one of the latest provisions of the 
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Hebrew Code a change also takes place in regard to 
wounds, and the new legal rule of talionic penalties is 
introduced—the famous rule of an eye for an eye and 
a tooth for a tooth. In the next Code, the Roman 
Code of the Twelve Tables, the law has advanced one 
degree further. Just as in the Hebrew Code, the talionic 
rule for wounding has been recently introduced ; but 
now the sanction for theft also ceases to be pecuniary 
in certain cases, for a man caught in the act of stealing 
property of value suffers capital punishment, while the 
thief not caught in the act is punished pecuniarily. 
Finally, in the Code of Hammurabi, death is the general 
punishment for theft of property of value, whether the 
thief is caught in the act or not. 

These same changes are also to be found, in precisely 
the same order, among the most advanced of the tribes 
of the modern world ; and if, to take an example nearer 
home, we turn to medieval England, the same order of 
events is again to be seen. As has already been said, 
in the laws of Aethelberht of Kent (mainly of A.D. goo) 
the sanctions for all these three types of wrongs are 
pecuniary, and the same position continues in England 
until the Norman Conquest. When we come to the year 
1075 or thereabouts, the law has reached the stage 
represented in the Hittite Code, and in regard to hom1- 
cide pecuniary sanctions begin to give place to corporal. 
Throughout the 12th century, killing with malice afore- 
thought is punishable by death. About the year 1160, 
the law has reached the stage represented by the Hebrew 
Code, and in regard to wounds, the rule of eye for eye 
and tooth for tooth makes its appearance. About the 
year 1185, the law approximates to that of the Koman 
Code, and the thief caught in the act of stealing valuables 
may now be put to death. About 1250 the law of 
England represents the same stage of advance as that of 
the Code of Hammurabi, and the general punishment 
for theft of property over a certain (trifling) value is 
death. 

Each of the other branches of the early law tells a 
similar story, but there is no space here to give details. 
Feudalism rises and wanes at the same grades of 
economic progress. In the law of marriage, of inherit- 
ance, of contract, and of property, the various tribes 
and peoples of the Codes retain the same order, and 
correspond each to each as before. One of the world’s 
most widely-spread fallacies is the belief that law has a 
religious origin. This dogma made its first appearance 
in Maine’s Ancient Law and was based on the fact 
that there are a number of ancient Codes in which both 
legal and religious rules appear. But when these Codes 
are examined from the present point of view, it is seen 
that they are all confined to one economic stage. 








Hammurabi receiving the Code from 

Shamash (seated) the God of the Sun 

and of Law (from the obverse of the 

Code of Hammurabi at the Musée du 
Louvre, Paris). 


Religious matter does not appear in the most primitive 
nor the most advanced Codes, but only in those of a 
middle stage of progress, represented, among the ancient 
Codes, by the Hittite, Hebrew, and Roman compilations, 
and in medieval England by the period A.D. 925 to 1200. 
The explanation of the phenomenon is to be found in 
the wide functions, as to law and administration, 
attained by the ecclesiastical order at this (feudal) 
period. The same development may be seen appearing 
in the law of the more advanced tribes around us. 
Among the more primitive of the tribes law is easily 
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separable from what passes for religion—no intelligent 
reader of Dr. Malinowski’s Crime and Custom in Savage 
Society will doubt that. 

The implications of all these facts are enormous. 
In the first place, it necessarily follows that, in the slow 
millennia before Hammurabi’s time, law had passed 
through the very stages that appear in the tribes and 
among the Codes. But this is perhaps a comparatively 
minor matter. It is more important to notice the true 
explanation of the fundamental universality of the 
history of early law. Laws are the concentrated essence 
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of the civilisation that produces them, and the material 
culture of mankind progressed everywhere by the same 
steps. It is no doubt true that all human culture is 
broadly based on the economic life of the community ; 
but in regard to different aspects of culture the closeness 
of the relation of cultural and economic advance varies 
much. In religion it is far less than in law ; in art still 
less. But the rules of the law—often one rule of half 
a dozen words will suffice—furnish the most accurate 
available measure of the civilisation of an_ early 


people. 








The British Association at Norwich. 


By Our Special Correspondent. 


Outstanding papers read at the Norwich meeting of the British Association are here briefly reviewed for the benefit of 


those of our readers who were unable to attend. The general interest of the papers cannot be too strongly stressed and the 
Association continues to uphold its reputation as a public benefactor. 


A CENTURY ago the attitude of the Press towards the 
British Association was one of distinct pessimism and 
discouragement ; the newspapers of Dublin, where the 
1835 meeting was held, expressed grave doubts as to 
whether the Association was likely to survive much 
longer or whether it served any really useful purpose. 
This year the state of affairs is far different, and though 


ce 


we have not measured the actual number of “ column- 
inches,’ the impression is that the Association received 
more generous notice than ever in the columns of the 
National Press. True, The Times, in a very fair critical 
review, voiced a doubt concerning the actual procedure of 
the Association, and suggested a “ general ’’ section as 
a bulwark against over-specialisation, but in return gave 
full space to the views of the President on the question ; 
and, generally speaking, there seems little hesitation in 
admitting that the Association fulfils a useful and 
important function; and, for a week at any rate, 
Science is News. 

The inaugural address delivered by the President, 
Professor WaTTs, in the vast echoing spaces of the 
Agricultural Hall, was attended by well over 2,000 
people, who, incidentally, all reached their seats without 
waiting or crushing. In the absence of the Treasurer, 
one of the Secretaries announced that the number of 
members who had joined up to date was over 2,100, 
a smaller membership than last year, but an advance 
on the York meeting, the last occasion on which the 
Association assembled in a non-university town. 

The President’s address, entitled, ‘“ Form, Drift, and 
Rhythm of the Continents,’’ was a brilliant review of 
the position of geology to-day, such as was expected 


from one of the greatest geologists of present times, 
Appropriately enough the review started from Lyell, 
the geological arbiter chosen by Darwin to test the 
validity of his theory of the Origin of Species. Lyell 
had been unable to trace any continuous development 
in the organic world parallel with the uniform geological 
development which he had enunciated ; and his con- 
version to Darwin's view was one of the greatest tributes 
from a master to a pupil. The President next reviewed 
the theories of the vast continental developments. The 
great difficulty that past geologists had met with in 
assessing the causes for major geological changes was 
Time ; the paltry 20 or 30 million years allowed by the 
physicists was totally insufficient. It was not until the 
‘“ hidden reserve ’’ of radioactivity was discovered that 
it was possible for the prolonged youth of the Earth 
to be explained, and for Joly’s theory of Thermal Cycles 
to satisfy the geologists’ need for a connecting link 
between continental movement and mountain formation. 

Next, the President dealt with Wegener’s theory of 
Continental Drift, supported by the close resemblances 
in the rocks and fossils of Western Europe to those of 
Eastern America, and by Suess’s continent of “‘ Gond- 
wanaland,’’ which includes many great land masses 
now scattered over the Southern Hemisphere. The 
extraordinary fact of the intense glaciation of rocks 
which are now near the Tropics lent colour to the 
supposition that great continental masses had drifted 
The whole 
theory helps to solve many difficult problems, but it 
“a beautiful 
dream, the dream of a great poet,’ was one critic’s 


away from the Southern Polar regions. 


has met with much criticism. That it is 
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description. Much further work is still necessary, and 
the President suggested lines of investigation of the 
forces which are causing and have caused the movements 
of the great earth masses and mountain forms. 

In his concluding paragraphs, Professor Watts 
glanced briefly at the course of evolution of life on the 
earth, and in a particularly interesting way recalled 
Starkie Gardiner’s estimate of the influence of grasses 
on world life. Grasses first appeared probably in late 
Eocene times, and on them, as he pointed out, the whole 
of modern life, especially human life, depends. His last 
words, in which he extolled the human brain as the 
“most intricate and efficient piece of mechanism ever 
devised,’ should be an encouragement to all his hearers 
and readers to go on striving in the long search for 
truth in which the Association and its meetings are 
but episodes. 


Modern Alchemy. 


Sectional activities, well attended as usual, showed a 
welcome tendency towards co-operation, and some of 
the most useful work was done in the joint discussions, 
when two or more sections took part together in order 
Section <A 
(Mathematics and Physical Sciences), an extremely 
important discussion on nuclear physics, led by Lord 


to ventilate their several opinions. In 


RUTHERFORD, was followed by the presidential address, 
in which Professor Aston continued his last year’s 
report on ‘‘ The Story of the Isotopes.” With the 
physicist and the chennst working hand in hand, and 
with increased accuracy of measurements and _instru- 
ments, the nuclear chemist, Professor Aston prophesied, 
‘will transmute and synthesise atoms as his elder 
brother had done molecules alchemy indeed in 
the service of man.’’ The astronomical branch of the 
section discussed the phenomena of newly-discovered 
In Section B (Chemistry) both the presidential 
address and many other papers dealt with the structure of 


stars. 


the important group of carbohydrates ; another group 
of papers in the same section covered the vital subject of 
the chemical treatment of malaria, and the provision of 
effective anti-malarial drugs. Anti-malarial *chemo- 
therapy research in England, said Lt.-Col. JAMEs, as 
yet has been entirely neglected by the chemical industry 
and has received almost no financial assistance from 
Government or other sources. In Germany, on the 
other hand, two remarkable synthetic anti-malarials, 
plasmochin and atebrin, have been prepared on a large 
scale and their properties and effectiveness are now 
being assessed. A combined paper on the relations of 
the therapy of bird malaria to that of human malaria 
was of great interest. 

In Section C the geologists found themselves almost 


B 
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inevitably brought into contact with the anthropologists, 
owing to the prevalence of quaternary deposits in 
East Anglia, and the importance of the recent discoveries 
of Early Man in the district. Dr. SOLOMON, whose 
intensive work in the area made him an admirable 
leader of excursions, succeeded in interesting geologists 
in the problems of quaternary rocks, which many of 
them, as he said, had hitherto regarded as little more 
than a nuisance. His paper and Professor BOSWELL’s 
on the local geology, and Mr. Rerp Morr’s (read, in 
his absence, to Section H) on the Antiquity of Man in 
East Anglia, served to introduce a combined discussion 
of the geological implications of the human remains 
discovered in the area. The president’s address, on 
Recent Research on Coal, was followed by another 
joint discussion—this time with Section E—on Denuda- 
tion Chronology. The study of erosion surfaces is a 
young and undeveloped branch of geology and one 
that has many purely geographical aspects, and _ its 
application to the British landscape is even newer. 
In the discussion on Geology in Schools, Professor 
TRUEMAN called attention to the increasing specialisation 
and dogmatism in the teaching of science, and claimed 
that geology is an excellent medium for the development 
of a broad scientific outlook. 


Hard Knocks for Darwin. 


Professor BALFOUR-BROWNE | started Section D 


(Zoology) on a discussion of great importance and 
interest (and some heat) by his presidential address on 
Problem.’’ His 


characteristics of water-beetles, which had extended 


“The Species examination of the 
over many years, led him, he said, to the belief that 
Natural Selection played a much smaller part in the 
origin of species than had been claimed for it. In 
this he was supported, at a later discussion on the address, 
by Professor MACBRIDE, who went so far as to say that 
in his opinion the theory of natural selection accounted 
for the evolution of no species; the President was 
right in stressing the unbroken passage from biological 
races to sub-species and eventually species, but the 
engraining of environmental effects was a very slow 
process and observers should not be distressed if they 
could not see the inheritance of such effects within a 
lifetime. Later speakers brought out the importance of 
the work of geneticists on the gene and chromosome 
complex, and Dr. Hurst, pointing out that natural 
selection is not a primary cause of evolution, but the 
final arbiter of the survival of a species in nature, re- 
minded us that Man can replace natural selection by 
human selection—not only with plant and animal species, 
but also with his own. In recompense for the hard 
knocks given to some of Darwin's theories by the 
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zoologists many complimentary references were made 
to his work in the Galapagos a hundred years ago, and 
Mr. PARKER called timely attention to the future of 
the remarkable fauna of these islands, whose extra- 
ordinary diversity started Darwin off on so fruitful a 
train of speculation. Unless drastic steps are taken and 
taken rapidly, no fragment of the reptilian fauna, at 
any rate, will be preserved for posterity. Subsequent 
reports show that the government of Ecuador is taking 
the matter seriously in hand. 


Movements of Animals. 


A particularly well-attended occasion was the Sym- 
posium on Animal Migration held by Section D. _ Pro- 
fessor RITCHIE’s description of the migration-routes of 
terrestrial animals, regularly followed in search of 
food or drink, was vividly interesting, whether he was 
speaking of the tracks of the caribou in Northern Canada, 
or the rocks worn smooth by the hard palms of monkeys 
in Malaya. One important point was that the occasional 
mass-movements, like those of the lemmings of Scan- 
dinavia, were not to be confused with true migration. 
Dr. MACKINTOSH followed with an account of the 
migratory movements of whales, which appear to be 
soverned by the temperature of the sea. More investi- 
gation of this problem is needed, and the publication 
in full of the observations of Discovery IT will no doubt 
throw light on the subject. Dr. LANDSBOROUGH 
THOMSON spoke on the migration of birds, which shows 
a combination of complexity and regularity. It was 
an inevitable assumption, he said, that migration is 
the expression of an instinct. But the question was, 
what gave rise to the instinct. Some _ interesting 
experimental work had been done to discover the 
nature of the recurring stimuli, and it was found that 
birds subjected to a period of artificial climate behaved 
in a correspondingly irregular way, and lived happily 
through a season that would normally have been 
unsuitable to them. Dr. C. B. WILLIAMs, speaking on 
the migration of insects, amplified the remarks which 
he made on British Migrant Butterflies* by a description 
of the migratory flights of the American Monarch 
3utterfly (Damaus plexippus), whose comparatively 
long life (10-11 months) makes it an excellent subject 
for study. Dr. E. S. RussELt dealt with the seasonal 
movements of the cod and plaice in the North Sea and 
North Atlantic waters. 

Professor DEBENHAM’S address to Section E (Geo- 
graphy), on Some Aspects of the Polar Regions, referred 
to elsewhere in this issue, adumbrated the coming of 
the Polar health resort, and foresaw the uprising of a 





* DIscoverRY, February, 1935, p. 36. 
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new Smeerenberg on Spitsbergen, with clean and 
palatial sanatoria in place of greasy, blackened whaling 
sheds. His contention that the Polar Regions offer an 
outlet to the natural spirit of adventure is amply borne 
out by the popularity of the expeditions which are now 
going on, here as in other countries. Mr. MotTrram 
brought us nearer home with his charming account of 
the Site of Norwich. Norwich, a hundred miles from any 
city of equal importance, occupies a wnique position, 
and he clearly explained its present peculiarities, and 
why it stands where it does. A most remarkable event 
in the city’s history was the sudden collapse of the 
textile trade in the early 19th century, followed by the 
almost equally sudden rise of the staple industry of 
to-day, women’s and children’s boots and shoes, and a 
quantity of miscellaneous industries—food industries 
(Colman’s, Caley’s, etc.), financial industries (Norwich 
Union Insurance, Norwich Building Society,  etc.), 
engineering, followed by aircraft construction (Laurence, 
Scott and Co., Boulton and Paul, etc.), and so on. 


Norwich Past and Present. 


These were dealt with in detail by Miss Hore, while 
Mr. W. J. TAyLoR gave assurance that the future 
amenities of Norwich were under the supervision of a 
conservatively progressive authority, consistent with 
the slow-moving but sure practice of East Anglia. The 
future of another part of East Anglia came under 
discussion at a joint meeting of Sections K and M 
(Botany and Agriculture) ; here the utilisation of the 
light soil of the Breckland was dealt with, and Dr. 
DuDLEY STAMP gave some surprising figures, proved by 
historical investigation, of the amount of land there 
used for arable purposes in the past, while Mr. W. L. 
TAYLOR demonstrated that the [orestry Commission 
were by no means the hidebound authority that some 
had perhaps supposed them. The reason for the 
apparently excessive plantation of Scots and Corsican 
pines was the difficult climate of the region, which 
Dr. Watt had already made clear in his paper. Dr. 
Stamp has promised to discuss this extremely interesting 
aspect of land utilisation in a future issue of DISCOVERY. 
A point was raised as to the preservation of some 
untouched heathland—preferably Cavenham Heath near 
Mildenhall—as a national park, and it was agreed that 
the National Trust might be approached in this con- 
nection. Those who had heard Dr. VAUGHAN CoRNISH’s 
words to Section E on the Cliff Scenery of England, 
and the danger in which its amenities are now placed, 
were all the more ready to fall in with the suggestion. 
The opening sentences of Sir A. SMITH WoopWARD’S 
presidential address to the anthropologists were a clue 
to the subject of most of the papers in Section H : 
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prehistoric archeology. The study of Early Man is 
progressing with cautious sureness, and nothing so far 
found goes to disprove the Euro-Asiatic origin of Man. 
Some recent discoveries of human skulls in Java appear 
likely to throw light on the ancestors of the Australian 
aboriginal. An important light on ancient man in 
East Anglia was provided by Mr. ARMSTRONG in his 
interesting paper on the flint mines at Grime’s Graves 
in the Breckland. His illustrations were excellent, 
including those showing the progression from picks made 
from the long bones of animals to more elaborate tools 
devised from deer antlers, and the lecture formed an 
admirable introduction to the visit to the Graves 
themselves on the following day. Two provocative 
questions were those asked by Mr. K. JAcKson (What 
was the Language of Roman Britain?) and Lord 
RAGLAN (Was early Man a Scientist ?). 

Sections I and J (Physiology and Psychology) began 
with a useful discussion on Hearing and Aids to Hearing, 
with special application to the needs of deaf children, 
followed, in the case of Section I, by a series of papers on 
the functions of the pituitary body, the presidential 
address, by Professor HERRING, dealing especially with 
the connections between the pituitary and the brain. 
This section again took part in a symposium later in 
the week, this time in conjunction with Section F 
(Economic Science and Statistics) on Economic Aspects 
of Diet. Professor CATHCART leading the discussion, 
called attention to present-day economic factors making 
for difficulty in providing adequate diet: the distance 
of new housing estates from central markets, entailing 
high transport costs ; and the more costly provision of 
fuel for cooking and heating. Food prices, even in 
different parts of the same city, might vary as much 
as 150 per cent. Professor SARGANT FLORENCE added 
some cogent facts on the actual cost of food require- 
ments to working-class families. 

Mr. J. S. Wirson, President of Section G (Engineering), 
speaking on the Stability of Structures, was especially 
interesting on the subject of bridge-construction, on 
which he is an authority. Blackfriars Bridge at Nor- 
wich, the first of the only two bridges known to have 
been built by Sir John Soane, was described in detail. 
Mr. Wilson had inspected the bridge professionally a 
few years ago and found it in very good condition, 
in spite of the fact that the architect, having apparently 
little faith in the stability of arch-construction, had had 
it “strengthened”? with iron cramps, which with 
their corrosion have been the curse of many fine build- 
ings. A joint discussion was held with Section J, 
on the Applications of Science to the Control of Road 
Traffic, in which Dr. MyrrRs gave a masterly outline 
of the psychologist’s attitude to the causes of road- 


293 





The Keep of Norwich Castle, in which members of the 
Association were entertained by the Lord Mayor. 
Photo. by Coe, Norwich). 


‘By courtesy of the Norwich Publicity Association, 


accidents. He cited the application of psychological 
tests to the bus-drivers of Paris, following which the 
number of accidents to motor-buses decreased by 66 
per cent., though the number of buses increased by 
77 per cent. The psychologist, he stated, insists 
(and wisely) on the importance of systematic training 
for all road-users. A demonstration of skidding the 
same afternoon was of high interest, and the marked 
difference in mechanical control over cornering, etc., 
when speed was increased by only two m.p.h., which was 
shown, should be a salutary warning to careless drivers. 
Captain WeEsT’s paper on the Present Position of 
Television attracted many listeners from outside the 
Section, and they were not disappointed, as his exposi- 
tion was clearness itself, and both the screen diagrams 
and the demonstration of the scanning mechanism 
were highly illustrative. The two chief methods of 
scanning were described and, though the difficulties of 
finding the ideal wavelength for broadcasting pictures 
of sufficiently high definition were not minimised, 
we were promised cinema _ television—at any rate 
within reasonable distance of the transmitting Station— 
in the comparatively near future. 

Section J by itself studied the question of Personality. 
Professor VALENTINE’S widely reported paper on 
Laughter, and Dr. Lrwis’s on Speech dealt mainly 
with children, and the presidential address, by Dr. 
Wynn JONES, was entitled Personality and Age. The 
president noted the difference in the state of advance in 
child psychology and adult psychology ; the child was 
in the nature of things more accessible to study, and 


there was less likelihood of selecting non-typical samples. 
The progressive deterioration in adaptability that comes 
with advancing age is a much more gradual process 
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than has often been supposed, and even the optimum 
age for many athletic feats is higher than is usually 
thought possible. Many of those present must have 
taken comfort from the knowledge that the median 
age for championship golfers is as much as 35. 

In an agricultural centre like Norwich, Mr. BROOKEs’s 
address on Plant Pathology to Section K (Botany) 
was appropriate, and his illustrations of the intimate 
relationships between plant pathology—its causes and 
cures—and other branches of botany were closely 
followed. The study of parasitic fungi has been ex- 
tremely active during the last decade, also the inter- 
acting influence of micro-organisms in the establishment 
of plant diseases ; and now special attention is being 
given to non-parasitic diseases of plants, due principally 
to soil deficiencies. Researches into plant pathology, 
moreover, provide an instrument for increasing our 
knowledge of general biological principles. Plant 
diseases of special local interest were the Dutch elm 
disease, discussed by Mr. PEACE, and the watermark 
disease of the bat willow, dealt with by Dr. Dowson. 
The dissemination by bark beetles of the fungus which 
causes the first disease is a classic instance of the con- 
nection between fungi and insects, but the future 
treatment of this problem, complicated by the varied 
rate of progress and the high proportion of trees that 
recover, has yet to be decided on. The bat willow 
disease, on the other hand, almost certainly of bacterial 
origin, is spreading with great rapidity in Essex. 
Further work on the subject is necessary, and the 
spreading agent of the disease has not yet been found. 

A lively and interesting joint discussion was that held 
by Sections J and L (Psychology and Education) 
on the Place of Psychology in the Training and Work of 
Teachers, the psychologists enunciating the broad 
principles of the subject and the teachers relating their 
experiences of the use of psychology. Both parties, 
in several instances, had used their students as a means 
of obtaining data, by asking their opinion on the value 
of psychology in the teaching profession. Miss DAvIEs 
left no doubt that psychology had helped her in her 
work in an elementary school, and her account of the 
application of its principles to her pupils’ daily school 
life was most encouraging. 

Space forbids adequate treatment of many of the 
interesting and important papers with which members 
of the Association were regaled, and we have restricted 
ourselves somewhat arbitrarily to an outline of a few 
which appeared to be of the greatest general interest. 

In some sort as a recompense for his years of sterling 


service as Treasurer to the Association, Sir JOSIAH 
STAMP has been elected President for the ensuing vear, 
in succession to Dr. Watts. 








Discovery—October, 1935 
Excavations at Tell el-Amarna, 1934-35, 


Opyects of striking interest are included among the 
exhibits from Tell el-Amarna, illustrating the work 
of the expedition of the Egypt Exploration Society in 
the season 1934-35, Which are now being shown in the 
rooms of the Palestine Exploration Fund, 2, Hinde 
St., W.1., and will remain on view until October 12. 

The expedition is engaged in excavating the Royal 
Palace of Akhenaten,* the religious reformer who 
built the city of Tell el-Amarna to be the centre of his 
new religion and a refuge from the influence of the priests 
of the traditional beliefs of Egypt. The work of the 
expedition in the past season was concentrated on the 
great hall, the harem quarter, and the approach way to 
the “‘ Broad Hall,’’ west of the harem. 

The great hall, of which the vast roof was supported 
by a forest of brick pillars, was found to have been 
decorated with faience tiles, ornamented with natural- 
istic representations of flowers, and with daisies of 
faience inlaid. Complete examples of these tiles are 
now shown for the first time. On the back of some 
examples are marks which suggest the method by which 
the workman was enabled to identify the pieces for his 
inlay pattern. 

The harem quarter must have been of singularly 
attractive beauty. A garden laid out with flower- 
beds and possessing an irrigation system was surrounded 
by a colonnade on which were carved figures of birds 
suspended head downwards and representations of the 
king and queen and their daughters. From here came 
the model of a fish in gold plate—the only object of gold 
found this year—which may have been part of the 
ornamentation of a formal pond at the end of the 
garden, or possibly a royal toy. 

The greater part of the time and energy of the expedi- 
tion during the season was absorbed by the deep ex- 
cavation necessary, due to the fact that enclosed within 
two arms of the approach way to the “ Broad Hall ”’ 
was the site of a building known as the “ Shining of the 
Aten,” which had been demolished early in the reign of 
Akhenaten. Its site was filled in with some ten feet 
deep of sand and the area, with part of the approach 
way, levelled to form a parade ground. It was found 
that the sculptures which had adorned the building, 
being useless for any other purpose, had been broken up 
and covered with the sand. Hence their carving 1s 
remarkably fresh. The selection shown in the exhibition 
includes some spirited horses, a royal head, and two 
heads here labelled “ priests,’ of which the cynical 
arrogance could hardly be more faithfully expressed. 





* See DiscovERY, November, 1934, p. 319. 
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News from the Matto Grosso. 
From a Correspondent. 


THE Matto Grosso, the “ Big Forest’’ of Brazil (in 
which country the unreformed spelling of Portuguese 
is still in force) has not yet yielded all its secrets. Two 
articles in The Times of August 16th and 22nd illustrate 
this well. The first article contains a message trans- 
mitted by a Brazilian lieutenant who met two British 
prospectors, Messrs. Patrick and Gordon Ulyatt, in the 
wilds of the remote forest province ; its salient sentence 
stated that “inhabitants of the region believe the 
brothers Ulyatt will never return.” They had then 
been missing six months, and it appeared likely that 
they had suffered the same fate as Colonel Fawcett and 
his party (whatever that may be). In the second article, 
however, news was given of the emergence of the 
adventurous pair into civilisation, and their survival 
after so long a period of silence may no doubt be cited 
as further evidence that Fawcett is still alive, only 
detained prisoner by hostile and suspicious natives. 

The Ulyatts encountered a party of the dreaded 
Bocca Preta (‘‘ black-mouth’’) Indians, and it is 
significant that though these savages showed their 
accustomed hostility, it was passive rather than active. 
What the Indians wished to make sure of was that the 
explorers penetrated no further into their territory, and 
they simply fingered their bows and arrows in a threaten- 
ing way until the Ulyatts had abandoned all their 
possessions except their rifles—an effective guarantee 
that they would attempt no further excursion away 
from civilisation. Mr. Patrick Ulyatt feels that it is 
perfectly possible that Colonel Fawcett may have pene- 
trated farther into the Bocca Preta country before 
being surprised, and so found himself completely en- 
circled by hostile Indians who would be unwilling either 
to allow his return passage, or even to transmit a 
message to the nearest rubber-gathering encampment. 

A detailed summing-up of the evidence for and against 
the survival of Fawcett and his party was made by 
Mr. W. S. Barclay in DIscovEeRy in June, 1932, and 
January, 1933. The bare facts of the case are that 
Fawcett disappeared into the Matto Grosso in 1925 ; 
Commander Dyott, on a search expedition in 1928, 
discovered traces which led him to believe that all the 
party had been murdered ; while in 1932, Anton Rattin, 
a Swiss resident in Brazil, declared that he had met and 
spoken with a mysterious white man in the Matto 
Grosso, afterwards identifying him as Fawcett from 
photographs. Unfortunately, neither Dyott’s nor 
Rattin’s evidence can be regarded as perfectly conclusive, 
and meanwhile the uncertainty persists. And, though 
the Perullo and the Churchward expeditions of 1931 
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seem to support Dyott’s findings, the Ulyatts’ experience 
tends, on the whole, to strengthen the possibility that 
Fawcett may have survived as a prisoner for a period, 
whatever his ultimate fate. 

What is the magnet that draws explorers and pros- 
pectors to the inhospitable Matto Grosso country ? 
Fawcett himself was a gold-medallist of the R.G.S. and 
a skilled surveyor, and exploration for its own sake was 








AY: : - Equator 

“#3 = ~---~-t--~-~.} 
yop Faro¥EMaranhao 
Santarem re = 
















~*~ 








The Matto Grosso region, showing (D) Dyott’s reported 
death of Fawcett; (R) Rattin’s reported meeting of 
“white man”’ ; and (U) the Ulyatts’ farthest advance 
eastward from the Madeira Valley. 


a sufficient goal for him. But it is the rumour of gold— 
the last trace of Eldorado—that attracts the majority 
of those who penetrate the river-jungles of the Amazon’s 
tributaries. Most of the old expeditions approached 
the country from the south; that is, from the highest part 
of the Matto Grosso plateau which forms the watershed 
between the Amazon and Paraguay basins and is 
traversed by the main highway across Central Brazil, 
through Cuyaba, capital of the State of Matto Grosso. 
The Ulyatts’ route was unusual, as Mr. Patrick Ulyatt 
reports in The Times ; they approached the difficult 
country from the north-west, by way of the Rio Jaramy, 
a tributary of the Rio Madeira, and aimed for the head- 
waters of the Tapajoz, some three hundred miles to the 
east. The accustomed difficulties beset them : laborious 
and difficult traverses from valley to valley, and hostile 
tribes in the valleys ; and they were ultimately forced 
to retrace their steps. 

Colonel Fawcett’s fate still remains a mystery, but 
this last expedition, only partially successful though it 
was, will be sure to stimulate once again the interest in 
the last unexplored region in America. A Brazilian 
expedition under Senhor José Morbeck is even now in 
preparation. 
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Creating New Species :—I. Plants. 


By C. H. Waddington, M.A. 


Laboratory of Experimental Zoology and Strangeways Research Laboratory, Cambridge. 


The idea of the “ Origin of Species’”’ has changed somewhat since Darwin's day, and artificial creation of new species 


—the dream of biologists of an earlier generation—has been achieved. 


Mr. Waddington explains the means by which 


this has become possible, thanks to recent research. 


AFTER 150 years of effort, the cataloguing of the sorts 
of living beings in the world is now nearly complete. It 
is really most remarkable that they can be catalogued at 
all, but in point of fact most animals and plants can be 
fairly easily sorted out into groups consisting of more or 
less similar members. Such groups are called species. 
Sometimes it may be difficult to draw the line between one 
species and another, or a group which one expert calls a 
separate species may by another be regarded merely as a 
variety within some larger unit, but these are minor diffi- 
culties which do not obscure the fact that living things 
form a discontinuous, and not a continuous series of vary- 
ing individuals. The idea which enables us to form some 
theoretical con- 
nection between 
the separate 
species is the 
idea of evolution. 
Darwin actually 
called his main 
work on evolu- 
tion Lhe Origin 
of Species. But 
although Darwin 
satisfactorily de- 
monstrated that 
evolution has 
occurred, his 
theories of how 
species arise and 
become distinct 
from one another 


- 


have not proved —— ) 
P floribunda 


so. convincing. 
Even now it is 
only in a_ few 
rather special 
cases that we 
have any abso- 
lutely certain information about the problem. 
One of the conditions for the continued existence of a 
species is that its members shall not breed successfully 


with organisms belonging to other species, since if they 


did so the two species would gradually become mixed. 








The two parents of the hybrids shown opposite: Primula floribunda on 
the left, Primula verticillata on the right. 


From Haldane’s “‘ Causes of Evolution,”’ by courtesy of Messrs. Longmans, Green & Co., Lid. ism 


Most animals and plants can breed only with members 
of their own species, yet in some cases two species can 
cross-breed but the hybrids are infertile (like the mule) ; 
in still other cases two species can breed together in 
artificial conditions but rarely do so in a state of nature 
(this is the case in some plants). But if we agreed to 
neglect these few exceptions, we might say that organisms 
in one species can breed with one another but not with 
organisms belonging to other species. It was this line 
of thought which influenced Bateson, one of the founders 
of modern genetics, when he described what seemed to 
him the most important experiment to be made in the 
study of the origin of species: ‘‘ The production of 
an  indubitable 
sterile hybrid 
from completely 
fertile 
which have arisen 


parents 
under critical 
observation from 
a single common 
origin is the 
event for which 
we wait.”’ 

This experi- 
ment  has_re- 
cently been 
performed and 
one or two new 
species have been 
created = artifici- 
ally. This is one 


oe vs 
- 4 
> . . 
‘ < x 


P.vertiqyllata 


of the greatest 
achievements of 
modern biology, 
but as we shall 
cee, the mechan- 
which has 
been employed to 
create these species is not applicable to all organisms, and 
we cannot yet claim to have solved the general problem 
of how all species have originated. 
The experiment is the direct result of the study of the 
laws of heredity first discovered by Mendel. The devel- 
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opment of every 
organism, and 
the characters it 
shows when _ it 
is adult, are con- 
trolled by here- 
ditary factors or 
genes, which are 
usually present 
in pairs, one 
member passing 
into the egg-cell 
from the mother 
and one coming 
in the 
from the father. 
Each 
genes reacts with 
the other genes 
and with the 
cytoplasm of the 
egg and probably 


sperm 


pair of 


affects 
every part of the 


nearly 


organism  con- 
taining it, though 
very often the 
effect on one 
particular char- 

acter is much the most obvious, so that one can speak 
roughly of the gene for that character. The genes are 
definite material particles, and they lie on the chromo- 
, Which are small dark-staining bodies contained in 
the nucleus of the cell. It is still uncertain whether we 
can actually see the genes under the microscope in the 
most favourable conditions, but probably they are 
Each chromosome always contains 


somes 


slightly too small. 
the same genes arranged in a row in the same order 
along it, and as there are two of each sort of gene there 
must be two of each sort of chromosome. 

When a cell divides, the genes are divided too. Each 
chromosome splits along its length into two exactly 
equal parts, one of which goes into each daughter-cell. 
The only time when this mechanism has to be altered is 
when the germ-cells are formed. In the egg and in the 
sperm there is only one of each kind of gene, and thus 
when the egg is fertilised it has again pairs of genes, one 
from the mother and one from the father. In the cell 
division which gives rise to the germ-cells, the number of 
chromosomes is halved, and the division is therefore 
called the reduction division. The mechanism by which 
this is done is not really very dissimilar to that of an 
ordinary division ; instead of each chromosome splitting 
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The hybrids : on the left is the ordinary hybrid which was sterile ; on the 
vight 1s the doubled hybrid, which was fertile and behaved like a new 
species (called Primula kewensis). 

giant form of the ordinary hybrid. 


‘From Haldane’s ‘‘ Causes of Evolution,” by courtesy of Messrs. Longmans, Green & Co., Ltd. 
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into two, the two 
chromosomes be- 
longing to each 
pair lie side by 
side, when they 
look just like the 
split ones, and 
then one chro- 
mosome of the 
two goes into 
one daughter cell 
and the other 
goes into. the 
other cell. The 


most delicate 
part of the pro- 
cess is the 


coming together 
of the two chro- 
mosomes sO as 
to hie side by side 


in pairs. If the 
P Aeivaplaid mother and 
father are 
slightly unlike, 


this will be be- 
cause they have 
slightly different 
forms of the 
same gene; for instance, one may have the eye-colour 
gene in the “ blue ”’ state and the other in the “ brown.”’ 
These different states of the same gene are called different 
allelomorphs. Two chromosomes can pair together if 
they have quite a large number of different allelomorphs, 
but as the number of differences increases, the forces 
holding them together get weaker. These forces are 
weakened even more if some of the genes are arranged 
in a different order in one of the chromosomes. 

Now it is very likely that two nearly related but 
different species differ both in the allelomorphs they 
contain and also in the order in which the genes are 
arranged in the chromosomes. We can now see why a 
hybrid between the species, even if it can live, cannot 
breed ; the members of the chromosome pairs are not 
like enough to each other to come together in pairs and 
thus the whole mechanism of the formation of germ-cells 


The doubled hybrid looks like a 


+ 


is upset. 

But in plant hybrids, a peculiar thing sometimes 
happens ; the number of chromosomes becomes doubled. 
This may happen at an ordinary cell-division, in which 
the chromosomes split into two in the usual way but the 
cell fails to divide or it may happen at a reduction division 
in which all the chromosomes, not able to pair with one 
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another because they are too unlike, remain in one 
daughter cell, leaving the other with no chromosomes at 
all. It is easiest to understand what happens in the 
first case ; each chromosome has split and thus provided 
itself with an exactly similar partner, with which it can 
pair in the reduction division in the usual way. The 
hybrid has therefore become quite fertile but with 
double its original number of chromosomes. 

One of the first cases in which this phenomenon was 
studied was in the hybrid between Primula floribunda, 
from the Himalayas, and Primula verticillata, from 
Arabia. The hybrid received nine chromosomes from 
each parent, so that one can write its chromosomes with 
the formula gv-+of. The hybrid was sterile, because 
the f and v chromosomes were too unlike to allow the 
germ-cells to be formed. 
from cuttings, and on a plant which had been grown in 


It can, however, be grown 


this way in Kew Gardens, a branch appeared in which 
the number of chromosomes had been doubled, probably 
in the first way mentioned above. This branch there- 
fore had the formula 18f+18v; its chromosomes could 
pair in the reduction division and gave germ-cells with 
gf + gv (=—18) chromosomes. These germ-cells could 
fertilise each other, so the doubled hybrid was fertile. 
3ut it was not fully fertile with either of its parents, 
which have germ-cells with gf or gv chromosomes. In 
fact, the hybrid behaves like a new species. It is fertile 
with itself and is not fertile or gives sterile hybrids with 
anything else. Bateson’s experiment had been performed. 
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Since then, several other new species have been created 
in the same sort of way, and evidence has also been 
collected which shows that some natural species of plants 
have originated as doubled hybrids between other species. 
In fact, in one case at least, a species (Galeopsis tetrahit) 
which was already known was synthesised out of its 
original parents. Spartina Townsendt, the rice grass, is 
a species which suddenly appeared in about 1870 on the 
mud-flats on the south coast of England and has spread 
from there all round north-western Europe ; it is almost 
certainly a doubled hybrid between S. stricta and S. 
alterniflora, and we may be said to have watched its 
origin. Even a new genus has been synthesised from a 
cross between a radish and a cabbage. 

But there are several reasons why doubled hybrids 
cannot be the whole story of evolution. In the first 
place, the process has never been observed in animals, 
and even if it occurred it could hardly ever be successful 
in Nature, since if a doubled animal hybrid appeared, it 
would not find another with which to breed, and it 
could not fertilise itself as a plant can. Secondly, 
hybridisation can only make new combinations of genes 
which are already in existence. If evolution is anything 
more than a ‘‘ New Deal’’, a reshuffling of the old cards, 
new genes must have appeared. We know that a gene 
can change from one allelomorph into another, and this 
process must also have played its part in the whole 


process of evolution. 


British Timber Trees for Tanning. 


By A. R. Horwood, F.L.S. 


The use of home-grown bark for tanning is another reason for the encouragement of forestry in Britain. It is claimed 
that British leather-manufacturers neglect the material nearest at hand, and the study of the best use of local timber products 
offers a fruitful field for research. 


In the British Isles where tanning has been carried on 
with the aid of native tanning materials from the 
earliest times the oak takes first place. The bark of 
home-grown oak timber at the present day could, in 
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ised to a far greater extent, so that a large 
amount of the foreign tanning materials need no longer 
be imported. The tendency, however, is rather to 
increase the latter and neglect the former. 

ipped from the smaller branches and young 
stems of oak affords the raw material for the extraction 
of tannin. The stripping and drying of oak bark was 


formerly an important branch of British forestry, but 


the cultivation of oak bark coppice does not pay as 
well as it did, and the barking of quite large oak trees 
is no longer as profitable as formerly. Plantations by 
the Forestry Commission since the Great War may in 
time help to remedy matters in this direction if this 
side of the work is studied in the interests of the British 
tanner. 

Oak bark is largely used for the manufacture of pale 
coloured leather, and for the same purpose the Australian 
wattle is used, and is thus a competitor. For sole 
leather oak bark has also, since 1880, had a rival in the 
bark of quebracho wood, which, after rasping or the 
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formation of an extract from it, can be used to tan 
leather very cheaply and quickly. 

Bark stripping is best carried out when the young 
leaves are just beginning to take on colour. Bark will 
usually peel readily during May and June, or even so 
late as July. In the southern counties bark stripping is 
begun as early as the middle of April, continuing until 
the middle of May. In Scotland, in the central and 
northern areas, bark stripping is not started till May 
and goes on into july. The bark is dried in the open on 
drying stages, which consist of a number of forked 
stakes. In fine weather bark takes but eight or ten 
days to dry. The more quickly the bark is dried the 
larger the proportion of tannin it contains.! [lor the 
tanning of 1 cwt. of skins or hides half a cwt. of tannin 
is required. This amount is the average amount con- 
tained in 63 cwt. of the best smooth oak bark. Other 
kinds of bark are required according to the average 
amount of tannin they contain. The amount of tannin 
in the bark is lessened as it loses its smoothness, and 
becomes fissured, rough or rugged. Coppice shoots up 
to 14 and 16 years old yield the best smooth silver bark. 
When this wood is seasoned the tannin content amounts 
to 15-20 per cent. Of second quality only is_ bark 
stripped from poles and branches, in which the bark has 
begun to fissure, and the tannin content of this is but 
10-15 per cent. Cleaned tree bark, from the 
of older oaks, contains only 8-10 per cent. 
is derived from coarse 


stems 
The smallest 
tannin content, 
rough bark, stripped from oaks of large dimensions. 


5-5 per cent., 


' Similar types of barks when stripped from trees at ditterent 
seasons differ in their percentage of tannin. Oak bark cut in 
the spring contains more than 4$ times as much tannin as the 
same quantity yields if cut in winter. The tanmin content varies 
considerably according to the age and size of an oak. 


Three British trees utilised for tanning : (left) 
: (centre) the Pe dunculate 
Oak ; (right) the Crack Willow. 


(Photographs by the Author and by G, R, Dixon 
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than th 
and the crop ts 


The Durmast or Sessile Oak yields more bark 
common British or Pedunculate Oak, 
also better, particularly when grown on hillsides 
Formerly oak bark was prepared by grinding it down 
1. heavy stone-wheel turned by a horse, 
Later 


by means of 
just as woad balls were crushed in a woad mill.? 
the bark was crushed between cast-iron cylinders, with 
less labour, and the bark was more completely ground. 


In ordinary tanning the crushed or pulverised bark 


is put in a pit with alternate layers of skins. [his entails 
some waste and loss of tannin extract, and the use of an 
infusion or tannin extract is more effective and 
economical. 

Next to oak bark the birch may be considered the 
most useful tree for tanning purposes. It is an abundant 
tree in the hillier parts of Wales, northern England, and 
Scotland, 


is much acid peat ; 


on sandy or siliceous soils, and where there 
vet it is imported with the bark 
from Russia and South Sweden to ports on the East 
Coast and to Ireland. The bark is used not only for 
tanning leather, but also to produce several dyes, not 
to mention its use in whisky distillery and for smoking 
hams and herrings. This bark contains less tannic 
acid than that of the oak (only but none 


the less it is extensively used in tanning throughout 


3 per cent.), 
Northern Europe, wherever there are large birch forests 
Birch bark gives the skin a pale colour so that it ts 
used in the early and final stages in tanning. Birch 
bark (that is, the 
distillation, yields) an 
Oil of Birch lar. Dageget, etc. 
nous, brownish-black, 


white epidermis), by destructive 
empyreumatic oil, Known = as 


This oil is thic “ik. bitum1- 


ind has a balsamic scent, and it 


2 ? 


2 The last two of these in existence, near Boston, have only 
yust ceased being worked 
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imparts durability to the leather. The characteristic smell 


of Russia leather is due to the use, in the dressing of the 
skins, of birch bark oil, which, incidentally, prevents 
books bound in this material from ever becoming mouldy. 

Next to birch comes larch, a Northern European 
and Alpine conifer, now extensively naturalised in 
Britain. The bark contains 10-15 per cent. of tannin. 
It is largely used for tanning sheep skins, but its tanning 
properties are inferior to those of oak, so that it has not 
been used for this purpose on any very large scale. 
Chestnut bark also was formerly used on a_ limited 
scale as a substitute to eke out the supply of oak bark. 


Shrubs and Smaller Trees. 


Amongst other British tannin producers is the 
herbaceous Tormentil used, until their recent abandon- 
ment of the island, by the natives of St. Kilda. The 
mountain ash, though only a small tree, has bark 
with a fair tannin content. Willow bark also is used 
for tanning, that of the white willow containing 5-7 
per cent. of tannin, and it is largely used for this purpose 
in Russia, Russia leather being first tanned with willow 
bark. Osiers also yield bark with 8-13 per cent. of 
tannin, and in Kussia it is used to prepare Danish kid 
and doeskin for glove makers. The larger osier rods 
contain a greater proportion of tannin. 

Sloe bark contains enough tannin for tanning leather, 
and it is used as a substitute for galls in ink manufacture, 
whilst dyes are obtained by a decoction of it. The 
astringent English bog myrtle, or sweet gale, yields 
tannin, and has been used for tanning (and dyeing 
There is a good deal 
of tannin in the bark of the elder, which is also a dye 


wool) in the northern counties. 


plant ; also in sycamore, plum, cherry, poplar (used 
for leather tanning in this country, and for preparing 
Russia leather), hazel, and ash (used for tanning nets). 
Alder bark and young shoots yield 16-20 per cent. of 
tannic acid, but owing to the large amount of colouring 
matter they also contain they are less satisfactory for 
tanning than oak bark. 

The recent depreciation in the market in this country 
for oak bark obtained from British supplies is due largely 
to the importing of oak bark from the Continent, and 
of oak galls and sumach from the Mediterranean region. 
There have also been increased imports of foreign 
tanning materials, such as catechu or cutch, gambier, 
myrobalan from India, of quebracho from South 
America, divi-divi from Brazil, and of wattle or mimosa 
from Australia. A plea for the better utilisation of 
native tannin materials is therefore called for, as in 
many cases native raw material is more suitable than 
its foreign counterpart for home manufacture. 
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Bridge-Building To-day. 


The present decade, with its tremendous increase in 
traffic, is appropriately enough an age of bridge-building. 
Some magnificent new bridges, both road and rail, have 
recently reinforced the traffic arteries of Europe. 
Denmark has been especially active in this direction: 
the recent opening of the new bridge connecting the 
mainland with the island of Fyn is being followed by 
the construction of the bridge across the Storstr6m—the 
strait between Zealand and Falster—which will increase 
the speed of transit between Copenhagen and Berlin, 
and will be the longest bridge in Europe (2 miles), 
l'rance has to its credit the magnificent bridge at 
Plougastel, which confutes the critics whu claim that 
concrete architecture cannot be beautiful; and Spain 
will soon have to its credit the longest reinforced- 
concrete arch in the world—627 feet—the Esla bridge 
on the new Zamora—Orense railway. 

Not to be behindhand, British engineers have been 
working on the plans for the new road-bridge over the 
lower Severn, and the Roads Improvement Association 
have recently received from Sir Alexander Gibb and 
Partners the scheme that they have prepared with 
this end in view. The bridge, which will cost something 
over I$ million sterling, is designed to cross the river 
either at Chepstow or over the reefs called the English 
Stones, near the line of the Severn Tunnel. The latter 
site would appear to be the more suitable, since it is 
lower down the river and, though the actual bridge 
would be nearly twice as long, the proportion of steel 
with its heavy maintenance charges would be much 
lower and would more than compensate for the extra 
length. The importance of a speedy road-connection 
between the Bristol and the South Wales industrial 
areas need hardly be insisted on, 


A Roman Factory. 


Excavators at Rudston (famous for its monolith), 
five miles from Bridlington, report the discovery of 
Roman foundations, which they regard as_ belonging 
to a factory of some kind. The remains were those of a 
large store-room, having several hearths with heating- 
flues underneath. As the villa to which the storehouse 
belonged had probably been occupied as a sheep-farm, 
the only industries likely to be carried on were woollen- 
, and the discovery of a number 


likelihood to 


the supposition that this building was the wool- 


making and tanning 


of pans and_ spindle-whorls lends 


factory. 
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National Trust News. 


THE National Trust has lately been very much to the 
fore, not only in the press but also on the wireless. 
The Trust may be congratulated on having secured one 
of the much sought-after quarters of an hour which 
the B.B.C. allots to charity appeals on Sunday evenings. 
Another triumph was in getting “‘ Ferguson ’’ to make 
the appeal, for surely many people who generally 
switch off the wireless when they know that someone 
is going to beg must have felt curious to listen to the 
the unknown body of 


ec 


leader of ‘‘ Ferguson’s Gang,’ 
friends of the National Trust who have already given 
three properties to the Nation. ‘“ Ferguson” was 
brief and to the point, he avoided being sentimental, 
but referred to the octopus that is stretching out its 
tentacles all over England and destroying the country’s 
heritage of history and beauty. He asked his hearers 
to support the National Trust, which he described as 
“the only defence,’ by becoming Members or Associates 
according to their means. This matter-of-fact plea 
had its desired effect : over 600 members and 300 associ- 
ates were enrolled by the Trust during the subsequent 
fortnight, and this means a valuable addition to the 
financial and moral backing so desirable for a Society 
that is trying to do a work intended for the benefit of 
the whole nation. The National Trust’s membership— 
now nearly 4,000—had been compared unfavourably 
with that of the National Art Collections Fund, but 
there seems to be cause for hoping that this state of 
things may soon be remedied. 


Criticism of the Trust. 


Whilst it is common enough to hear the National 
Trust praised, there are occasionally critics who complain 
that it is too inactive. Others again protest that its 
activities have resulted in land being sterilised and 
restricted against legitimate uses. It may be worth 
while to discuss these objections. 
to those who say that the Trust is inactive is that every 
preservation scheme costs money and that money 1s 
not too readily available. The National Trust constantly 
receives news of places that are being spoilt, but when 
correspondents ask “‘Can’t something be done about it ?”’ 
it is usually only possible to say, “‘ Raise the necessary 
funds locally and then the Trust might take it over.’ 
At rare intervals, because national appeals cannot be 
made very often, the National Trust itself starts a fund 
for an object that is really outstanding, such as the 
protection of the three Cumberland lakes, which came 
into the market at Easter, 1934, or the 1,400 acres of 
Salisbury Plain which were bought several years ago 


’ 


The obvious answer 
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to save the surroundings of Stonehenge. It is, therefore, 
obvious that the Trust’s operations are very largely 
limited by the amount of support it receives from the 
public, because there is only one other way of acquiring 
About 


given to the nation ’’ have been the 


property and that is by private munificence. 
half the properties “ 
result of spontaneous goodwill on the part of generous 
citizens. 

The other criticism sometimes put forward is that 
the National Trust is the enemy of progress. Toa certain 
extent it is true that preservation and progress can hardly 
fail to be incompatible, but the Trust does not take up an 
obstructive attitude except where its own possessions 
are likely to be prejudicially affected. Building, 
certainly, becomes impossible on land that it acquires 
(except caretakers’ cottages) and pylons and overhead 
electric cables are taboo. But planting, especially 
of forest trees, is encouraged wherever finances permit, 
and hundreds of acres are let for farming. This cannot 
fairly be described as the “ dead hand “’ of the National 
Trust and after all is said and done, the Trust does not 
control more than 58,000 acres out of a total of 58,000 


square miles in England and Wales. 
Yorkshire Moorland Preserved. 


Though a number of places of historic interest in 
Yorkshire are held by the National Trust 
of which is the Treasurer's House at York with its fine 
collection—no corresponding portion of the country’s 


-most famous 


rich store of natural beauty has hitherto been preserved 
for the nation through the medium of the Trust. 

Now, however, Major Hubert Peake of Bawtry Hall, 
Doncaster, has most generously presented to the Trust 
some 220 acres of beautiful moorland on Scarth Wood 
Moor with very extensive views. The new property 
is seven miles N.E. of Northallerton and lies to the west 
of the moorland road from Osmotherley to Swainby. 
This road, descending from the moors at Scarth Nick, 
is a portion of the old Roman road from Bootham 
Bar at York to Stockton, and the moor is a favourite 
resort of the visitors from Middlesbrough, Stockton, 
and Darlington. The hills here rise abruptly out of the 
Vale of Mowbray to a height of goo feet and the sea can 
be seen to the north of Middlesbrough, while the highest 
points of the Pennine Range are visible to the west and 
south-west. Major Peake has also generously offered 
to provide for the building, on an inconspicuous site, of 
a visitors’ tea-house. 

It is hoped that this splendid example will lead to 
the preservation of other places of natural beauty in 


Yorkshire. 
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The Little Owl: an Enquiry. 


By E. W. Hendy. 


Author of “‘ Here and There with Birds,” etc. 


Mr. Hendy here gives an unprejudiced summing-up of the real state of affairs in England regarding the Little Owl, a 
bird whose virtues and vices have lately been discussed with some heat and much conflicting evidence. 


THE habits of the Little Owl (Carine noctua Scop.)* have 
always aroused controversy among ornithologists, game 
preservers and nature lovers. Lately the two opposing 
sides of the question have been well summed up in two 
pamphlets ; the case for the prosecution is set out in a 
Report on Investigation into the food habits of the Little 
or Dutch Owl, published by the British Field Sports 
Society, and the case for the 
defence in The Little Owl, 
an Examination of its Food 
Habits, by Miss A. Hibbert- 
Ware, M.B.O.U., reprinted 
from School Nature Study. 

The Society's  lKkeport 
states, quite correctly, that 
the bird is an alien, its 
importation dating from 
about 1888 in Northants and 
1874 in Kent. It Is a 
prolific breeder, and has no 
natural enemies in this 
country. It is now common 
in nearly every district in 
Southern England and the 
Midlands. Although mainly 
nocturnal, it feeds by day 
as well: beetles form a 
considerable portion of its 
food, but it kills young 
poultry, song birds and game 
birds. Examination of its 
stomach contents does not show its depredations in 
this direction, for observation has proved in many cases 
that it leaves the carcases of its victims to decay and 
thus act as traps for burying beetles, upon which it feeds. 

Under the Wild Birds Protection Acts whole or partial 
protection has been extended to the Little Owl in most 
English counties, though when the first of these Acts 
was passed this owl had only just been introduced. 
The pamphlet suggests that had its habits then been 
known it would have been exempted from protection. 


course aware of the controversy over nonmen- 


*Note.—I am of 


clature but prefer to follow that sound ornithologist, the late 
T. A. Coward.—E.W.H. 








_Photo. by P. G. Cole. By courtesy of the Editor of ‘“‘ Country-Side.”’ 


The Little Owl, whose existence in England to-day yficc 
is the theme of heated discussion. 


The Society does not advocate the extermination of 
the Little Owl, but feels that owing to its increase and 
its alleged depredations it should be deprived of pro- 
tection in the counties where it is now protected so 
that the poultry keeper and game preserver may be 
able to defend his property. 

Annexed to the pamphlet is a map, reproduced 
herewith by the kind per- 
mission of the British Field 
Sports Society, showing how 
far the Little Owl is at 
present protected by law 
in the English counties. 

Extracts from observers’ 
reports received by _ the 
Society are appended. Most 
of these are conclusive in- 
stances of Little Owls being 
caught in the act of taking 
young game birds or poultry 
chicks, but in some cases 
the evidence is not con- 
vincing. Three reports are 
given of these owls using 
the corpses of birds as 
traps for burying beetles. 

The other side of the 
question is set forth in 
Hibbert - Ware's 
pamphlet. In 1921 she was 
living in a part of Essex 
where Little Owls nested in the same fields as pheasants 
and partridges and close observation of their feeding 
habits showed that their principal food in this district 
was dung beetles and rodents. From 1933 to 1935 she 
watched their feeding habits in Cambridgeshire and 
collected material from seven other counties. 

Shortly, her conclusions are: 1. The Little Owl is 
essentially a ground feeder and rarely seizes prey on the 
wing. 2. It is voracious and takes anything that can 
be found on the special ground it is watching. 3. It 
feeds from sunset to late at night and at dawn till 
daylight. It does not habitually feed by day. 4. It 
frequents a special tree from which it evacuates pellets. 
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5. The nesting hole is kept very clean, but the larder 
hole contains a mass of animal débris. 

Miss Hibbert-Ware has, during the last twelve years, 
analysed some thousands of pellets gathered during 
every month. The contents confirm her in the opinion 
that the staple food of the adult consists of mice, voles, 
rats, shrews, beetles, insect larve and earthworms: 
bird remains occur sparsely and are those of common 
birds and ground feeders. She admits that there are 
likely to be exceptions: bats have twice been found in 
the pellets. But the Little Owl cannot, in her opinion, 
be justly condemned 


393 


are mentioned in the Society’s pamphlet. She suggests 
that it was accidental in origin, and very possibly she is 
right : Little Owls store corpses in their larders: these 
would attract burying beetles. The instances quoted 
establish a prima facie case, but more evidence is 
needed before we can assume that the habit is 
general. 

Miss Hibbert-Ware sums up thus :—r. The staple food 
of the Little Owl consists of rodents, shrews, earthworms, 
beetles, and insect larve. 2. The number of passerine 
birds taken is small and negligible. 3. Game and 





as a destroyer of 
songsters. She gives 


an analysis of a 

typical pellet for each ¢ 
month of the year 
from three different 
localities: the only 
bird found is a house- 
sparrow. 

Miss Hibbert-Ware 
has never found a 
single trace of game or 
poultry chicks in a 
larder or the pellets 
of the nestlings. The 
contents of a typical 
larder hole near Cam- 
bridge, in June, 1933, 
were skulls of 7 mice, 
4 voles, 2 rats, 4 
shrews, earthworms, 
head of one starling, 
one house-sparrow and 
2 pellets containing 
23 beetles and a rat 
skull. Gizzards of 7 
Little Owls — shot 
because of the harm 
they were supposed to 
be doing contained 2 
rats, beetles, earwigs, 
grass, and one field 
mouse. Two of these 
were shot red-handed 
in chicken coops. 

The story of 
pheasant poults being 
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taken as baits for bury- 
ing beetles Miss Hib- 
bert - Ware believes 
to be unique, but three 


[By courtesy of the British Field Sports Soctety, 


Map showing the amount of protection afforded to the Little Owl by the various county 


authorities. 
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poultry do not form any part of the food of the Little 
Owl as a species. 

My own observations of the Little Owl leave me 
with an open mind. I confess I do not love them ; 
they are undesirable aliens and should never have been 
allowed to land. Some dozen years ago I watched the 
feeding of their young by the first pair to nest in a district 
of Cheshire. Pellets which I examined contained fur, 
beetles’ wings, feathers of a song thrush, and the skull of 
a mouse. 

In Somerset during the last dozen years I have found 
this owl’s castings again containing beetles’ wings, 
fur, and hair, and I have seen it take mice and voles : 
once I flushed a Little Owl from a headless dunnock. 
Larders examined contained feathers of blackbirds and 
other smaller birds. A local landowner informed me 
that he had seen Little Owls take goldfinch, yellow- 
hammer, and chaffinch. His keeper found only beetles 
and mice in their pellets. 


The Disreputable Few. 


Irankly, Miss Hibbert-Ware’s paper strikes me as 
more convincing than the circular of the Field Sports 
Society : it is much more detailed and its conclusions 
are based upon a closer and more scientific examination 
of the facts. 
to prove too much. 
that some Little Owls take game and poultry chicks— 


sut, in my opinion, both pamphlets try 
[It cannot seriously be doubted 


there is a record of one killing a sparrow-hawk ; but 
this is not in itself a valid reason for depriving the 
species of protection in every county where it is now 
protected. Consideration should be given to complaints 
of its depredations and where these evil deeds are 
clearly proved it should be deprived of protection in 
at the 
end of that period its status should be reconsidered. 
To protect a bird proved, after fair trial, to be noxious 
simply brings bird-protection into contempt. Probably 


that county for a period of, say, three years: 


the Little Owl is one of those birds which needs to be 
kept down but not exterminated. Indeed, the Field 
Sports Society does not ask for this. 

I think Miss Hibbert-Ware hits the nail on the head 
when she says, at the end of her paper, “ It is possible 
that individual Little Owls may develop a propensity 
for preying on chicks when nesting near them.” In 
this they resemble kestrels and other birds of prey, and 
keepers have told me the same of the Brown Owl. Every 
bird-watcher becomes increasingly aware of the immense 
temperamental differences in birds of the same species : 
individuality is most marked. Sodom and Gomorrah 
would have been spared for ten righteous persons. | 
believe that among Little Owls the proportion is 


higher, 
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Correspondence. 
CATS AND CATMINT, 


To the Editor of DISCOVERY. 
Sir, 

I have often heard that cats and gardens do not go well 
together and have wondered why. Is it merely because they 
turn over the earth where one has buried his choicest seeds or 
is it that the cat’s excrement contains some substance which is 
detrimental to plant life ? 

With regard to the attraction for cats which lies in certain 
plants we have observed that our cat, which is a sterile male, 
shows a great liking for the dead leaves and stems of Phlox 
Drummondi. At times he comes and asks to be fed with them. 
Season apparently has nothing to do with it because he often 
indicates that he wants them in winter when they are absent. 

Yours faithfully, 
W. J. Barry, Ph.D 
London, S.W.2. 





A MOTORING PHENOMENON. 
Io the Editor of DIscOvERY. 


Sir,—Mr. Watson’s letter in your September number on mirage 
effect seen while motoring is very interesting, inasmuch as he 
states that it is necessary that the road rises higher in the 
distance than the rise where the glimmer is noticed. 

I have experienced this phenomenon on a number of occasions, 
and have found that the effect can also be seen where a level 
stretch follows a rise, and appears to be located not at the apex 
of the rise, as Mr. Watson’s diagram suggests, but a little beyond 
it. That is, when driving up a hill, at the top of which there is 
a level, or nearly level, stretch, the mirage appears directly the 
eyes rise above the level of the hump of the hill, and continues 
to manifest itself, receding as the car approaches, until the car 
has passed the hump. 

I have always attributed it to the existence on a tarred road 
of a minute thickness of glaze. As one approaches the hump 
one views the road surface at such a small angle that rays 
reflected from the actual metal do not reach the eyes, and only 
those reflected from the surface of the glaze are apparent. 

Yours faithfully, 


Sidcup, Kent. R. WAKELY. 


The suggestion has been made by a reader who has taken 
DIscovERY from the beginning that the issue of a complete Index 
would be a boon to readers who have the whole series of volumes, 
or a great part of it, on their shelves. This would be a serious 
undertaking and we should be glad, before proceeding with it, 
to hear from readers who are in agreement with the suggestion 
and would find a reference index of value. 








Among recent reprints and new editions lately received we 
record with pleasure a pocket edition of Gilbert White, entitled, 
Selections from White's ‘‘ Selborne,”’ edited by W. T. Williams 
and G. H. Vallins (Methuen. 3s. 6d.); a cheap re-issue of 
Dampier-Whetham’s History of Science (Cambridge. 8s. 6d.) ; 
and a fourth edition of Sir Leonard Hill’s Manual of Human 
Physiology (Edward Arnold, 6s. 6d.). 
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Sasunto. 


By Florence Farmborough, F.R.G.S. 
Lecturer in English at the University of Valencia. 


Scanty and unsystematic though the excavation at Sagunto has been, the important finds made give good promise for the 


future. 


Loo little is known of the early history of Spain, and a good opportunity seems to offer itself here to the keen 


and enterprising archeologist. 


SAGUNTO, a town of intense interest and of treasure yet 
untold, is picturesquely situated on the right bank of 
the river Palancia at a distance of about two miles from 
Canet, its modern port, and about eighteen miles 
north-east of the city of Valencia. From the earliest 
days of Spanish history, its strategic position was 
recognised and turned to account by the various races 
who sought and fought for supremacy in the Iberian 
Peninsula. 

Of indisputable Iberian origin, Sagunto still shows 
traces of the handicraft of these aboriginal inhabitants 
of south-west Europe, as well as of the many nations 
who came to destroy and devastate, but, conquering, 
remained as friends, bringing their arts and crafts to 
enrich and embellish the city. Phoenicians, Greeks, 
Carthaginians, Romans, Vandals, Visigoths, Moors, one 
and all have held sway over Sagunto and stamped 
their mark on its intrepid walls. 
ing that Sagunto offers a feast of interesting facts and 


Thus it 1s not surpris- 


finds to the historian and archeologist. One writer 


traffic, became one of the most 
important strategic strongholds on _ the 
littoral of Spain. In 219 B.c. the city acquired fame 
for its resolute resistance to the onslaughts of Hannibal, 
but falling finally, after a siege of eight months, into the 
hands of the Carthaginians, Sagunto became its own 
funeral pyre. Livy relates that the Saguntines, knowing 
the surrender of their city to be imminent, and despairing 
of help from their ally Rome, collected all their treasures 
and destroyed them in immense bonfires, before throwing 
themselves with their wives and children into the flames, 
preferring death rather than captivity under their con- 
querors. Five years later the Romans came into 
possession of the city again and at the end of the second 
Punic War, in 201 B.c., it rose to new heights of fame 


maritime Sagunto 


eastern 


and prosperity. 

The Sagunto of to-day, a small town inclined to dull- 
ness and lethargy, with some 10,000 inhabitants, is 
very different from the vigorous Sagunto of old, but the 
few monuments of the past that are still extant bear 
convincing testi- 
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this citadel was 
many times des- 
troyed, yet it 
ever built itself up from its own 
and, as protégée and ally of Rome with her stalwart 
inhabitants, her fruitful surroundings and her enterprising 


again ruins, 


Plan of Sagunto. 


(From the Blue Guide to Northern Spain, by courtesy of Messrs. Ernest Benn, Ltd.) 


These twin rocky 
mounds jut out 
abruptly sea- 
wards, and high on the rugged eastern summit the old 
its walls like strong arms fling themselves 


fortress lies ° 
westward 


, 


down the steep depression between the 
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two hills to rise majestically on the neighbouring height. 


Ruined and ravaged as the castle is, it nevertheless 


presents an aspect of great beauty and the little town 


that clusters so humbly about its northern base serves 


to enhance the dignity of those age-old walls. 

Almost midway between the castle and the town, set 
in a hollow of the rocky slope, lies the Roman Theatre ; 
it has shaped itself according to the hill’s natural 
configuration and many of the rows of seats—there 
are thirty-three in the central section of the auditorium 
—are cut out of the living rock. 
165 ft. and it is reckoned to have had 


From wing to wing it 


measures C. 
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The Roman Theatre at Sagunto. 
(Photo. William Morris) 


accommodation for 10,000 spectators. Unfortunately, 
it was not until the close of the last century that the 
Saguntines awoke to the fact that this relic of antiquity 
Hitherto 
appreciation of their theatre and castle had found 


merited their respect and esteem. their 


expression in their keen desire to abet the destructive 
Roman stonework 


Anti- 
quarians, too, and private collectors seized of the treasure 


forces of time by further demolition. 


furnished excellent material for their houses. 
trove all that they were minded to, and much that was 


valuable was sent or taken abroad. This vandalism 
was finally put a stop to, but not before considerable 
and irreparable damage had been done and numerous 
historical stones and tablets bearing Iberian and Latin 
inscriptions had been carried off. That 


existed is proved by the fact that one Valencian writer 


many such 
transcribed ninety in Latin, while in a work by a German 
author no fewer than one hundred and thirty-eight are 
mentioned. 

Of the Roman Circus, the largest of the Roman 
monuments, stretching alongside the river Palancia, only 
part of the gate and small sections of the great walls 
may be seen to-day; the Roman bridge has fallen, a 
few mouldering stones mark its site; the Roman 
aqueduct—some short distance away—has decayed 
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almost beyond recognition; of the Temple of Diana 
but some half dozen stones and a fragment of inscribed 
slab remain. 

Little has been done in the district in the way of 
archeological research work, though one has but to 
break up the fields around Sagunto, dig wells, or open 
up new roads, in order to reveal a host of remarkable 
relics ; but excavations within the castle precincts were 
begun in 1g2I, the first efforts proving so successful 
that they were continued with added interest and 
enthusiasm. Unfortunately, the help given by the 
State is too limited to permit any continuous and per- 
manent operations—it can be but a slow and _inter- 
mittent work at its best, hindered repeatedly by scarcity 
of funds. 

The site occupied by the castle is divided into seven 
plazas and it was in the Plaza de San Fernando, prac- 
tically in the centre of the tableland, that the first 
They consisted chiefly of re- 
mains of Roman and pre-Roman constructions, while at 
a lower depth appeared innumerable fragments of 
Iberian pottery and some sculptures, the latter including 
a curious stone bull, finely preserved and showing 
Excavations were later begun 


discoveries were made. 


influence of Oriental art. 
on other sites, reaching depths from nine to forty-five 
feet, and ruins of many fine edifices came to light— 
Iberian, Carthaginian, Roman. Notable among these 
long-buried monuments are the remains of a Roman 
temple, the stylobate especially being well preserved, 
with a large portion of a pilaster and some massive 
blocks of column-bases. Under the floor was found a 
clay vessel, representing the figure of the god Bacchus, 
while in another part of the same temple an interesting 
mosaic was disclosed of a peculiar triangular design, 
with narrow fillets of white and blue tessere. In the 
vicinity of the temple a massive wall was uncovered, 
nearly twelve feet thick, thought to be of Carthaginian 
Much of the present-day castle wall is of 
Moorish foundations, 


origin. 
Moorish 
but excavations has revealed older buttressed walls of 
immense strength. In one place, below a Roman wall 
was found one of Carthaginian origin, surmounting a 
third of the Iberian period. 


construction or has 


Votive Sculptures. 


In the Plaza de Armas a large circular mill, dating 
from medieval times, was uncovered ; at a deeper level 
Roman pottery and stone slabs came to light, and under 
these a stout Iberian wall, twenty-one feet high and 
four feet wide. In the same plaza, near the castle 
entrance, a small Museum has been erected, the store- 
house of the historic and artistic material brought to 
the surface by the excavations: relics of all kinds and 
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ages, down to cannon-balls shot from Napoleon’s guns 
during the siege of Sagunto in 1811. Of especial 
interest are various sculptured figures, perhaps the most 
notable a group of thirteen statuettes in bronze, twelve 
of them representing male figures, obviously Jares, or 
tutelary gods, carrying in their hands offerings from the 
fertile garden-lands of Sagunto—one of them, a bunch of 
grapes—which they are presenting to the thirteenth 
figure, a Woman, representing the goddess Ceres, mother 
of the fruitful earth. 

Recently a new treasure has been added to the collec- 
tion. Although much mutilated and of barro cocido 
(terra cotta) of a yellowish grey colour, it has a value all 
its own. It is a tiny female head only two inches long 
which appears to be part of a bust or statuette, in type 
not unlike the terra cotta figurines of Tanagra, but 
remarkable for the close resemblance of its head-dress to 
the famous Dama de Elche, found in the province of 
Alicante and now exhibited in the Louvre. And even 
as those miniature figures of Tanagra served to throw 
light on the costumes of ancient Greece, so this small 
head, with its head-dress of large vodetes, or wheels of 
plaited hair worn over the ears, helps to prove that this 





La Dama Ibérica—showing the tightly curled side-locks, 
as worn to this day by the peasant women of Valencia. 
(Photo. Vidal Corella.) 


fashion was current in ancient times along the Mediter- 
ranean coast of Spain. In this fact lies the main interest 
of the discovery, for that very same style of hair-dressing 
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The Castle Hill of Sagunto, showing the battlemented 
Moorish walls, the excavated area, and, on the extreme 
right, the colonnaded Museum. 


has been preserved during the centuries and is the 
classical style, still worn with her regional costume, of 
the Valencian labradora (peasant woman) of to-day. 

Apart from this characteristic arrangement of the hair, 
there is the curious feature of the high head-ornament 
which (seen also in the Dama de Elche) is considered to 
have probably been the criginal mcdel of the peineta, or 
ornamental high shell-comb which together with the 
mantilla constitutes the national head-dress of Spanish 
women. It is conjectured that both these artistic works 
i.e., the Dama de Elche and the Dama Ibérica de Sagunto 
(as the new treasure has been christened) were by con- 
temporary artists, who found inspiration in the native 
types of the country. From the same area a fragment 
of an Iberian vase had previously come to light, adorned 
with a painted male figure of a type unprecedented 
among the decorated pottery so far found on the site. 
Special attention is being given to that area of the 
excavations, and the workers are predicting. still 
further valuable results from the next campaign. 

On these Saguntine hills, with magnificent views of 
sea and land on all sides, amid the ruins of the ancient 
acropolis with its far-flung battlements, many a happy 
hour may be spent by artist, poet, historian, archeo- 
logist, or lover of nature ; there is food and fascination 


for them all. 


Medicine held this year at Madrid, the Wellcome Research 
Institution has issued a valuable booklet entitled 
Influence on the Progress of Medical Science. emembering 
that we owe to Spain the work of the medieval Moorish and Jew- 
ish physicians and the introduction of cinchona into Europe, 
it is easy to appreciate the importance of the subject ; and here 


Spanish 


the matter is clearly summarised, and illustrated with admirable 


and unusual photographs. 
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Indoor Climate. 


By L. E. C. Hughes, Ph.D. 


The regulation of indoor atmosphere is a modern speciality ; there ts little literature on the subject of air-conditioning, 
and the following article outlines the physical principles employed. 


WHETHER we work or play, the surrounding conditions 
determine to a marked extent the value of our activity. 
Without a modicum of physical comfort, a proportion 
of our effort is wasted, tending to bodily or nervous 
fatigue or economic loss. In these days of attempted 
efficiency, the stress of mental and physical processes 
necessitates the closest attention to comfort conditions 
so that our work may be effective and our relaxation 
may attain the optimum. That enervation can be 
due to a vitiated atmosphere is evident to anyone, 
and the more subtle aspects of up-to-date hygiene 
demand a high standard of purity in the air we breathe. 

The idea of the precise control of ambient conditions is 
comparatively new, but has been forced into prominence 
by the demands of certain industrial processes and the 
desirability of excluding noise (in theatres and trains, 
for example). There are primitive means of air regula- 
tion, such as the normal open fire, the chimney for which 
causes air displacement by virtue of the simple fact 
that hot air rises, thus sucking in external air through 
any cracks that surround doors and windows. The 
original ventilation system installed at the City and 
Guilds Engineering College fifty years ago provided for 
vertical shafts with fires at the bottom, so that the 
ascending draught sucked air through adjustable flaps 
in the walls of overhead rooms. Needless to say, the 
rooms became smothered in soot, and overhearing 
between rooms was prevalent, so that the scheme was 
abandoned. 


Air Saturation. 


The replacement of the open fire as a displacer of air 
by gas, electric, and water heaters made apparent the 
necessity of regulating the humidity, 1.e., the amount 
of water vapour, as a gas, that is in the air. At any 
temperature there is a maximum quantity of water 
vapour that can mix with air; with any slight drop in 
temperature, water is deposited. At this dew point on the 
thermometer, the air is said to be saturated. The 
humidity is measured by the percentage of water vapour 
that is present as compared with the quantity that 
would be present if the air were saturated at the same 
temperature. We decrease the humidity by increasing 


the temperature, since, without adding water vapour, 
the amount required for saturation is increased. We 
increase the humidity by lowering the temperature for 





the opposite reason, but clearly we cannot increase the 
humidity above 100 per cent., which is reached at the 
dew point, since below this temperature water must 
be deposited. All weather phenomena are bound up 
with humidity, and the heat radiation which alters it. 

If air in contact with water is not saturated, water 
evaporates until it is saturated ; meanwhile the local 
temperature must fall since the latent heat of vaporisa- 
tion must be extracted. An equilibrium sets in, depend- 
ing on the local supply of heat. If fresh unsaturated 
air is brought into contact with the water, evaporation 
proceeds apace and is limited only by the local supply 
of heat until the water is gone and its container Is dry. 


Helping the Skin to Work. 

The skin is a sensitive moist surface. If there is a 
too abundant supply of dry air, evaporation takes 
place too quickly, the skin is dried, and there can be 
no delicate balance. Normal evaporation from the 
skin cools its surface and by altering the rate of local 
chemical action affects the nerve endings accordingly, 
transmitting perception to the brain for the regulation 
of bodily processes. The skin is an extremely sensitive 
indicator of small changes in temperature and seems to 
require a continuous series of small changes in order to 
function properly. Evaporation from the skin is 
required to assist in getting rid of the heat developed 
in the body as a result of the combustion of the 
intaken calories. The main evacuator of heat is the 
breath. In exhalation, the moisture content is a 
variable quantity, and obviously depends on _ the 
moisture content of the air before it is breathed. The 
tolerable ranges of ambient humidity and temperature 
are great, but it is a simple matter of continuous experi- 
ment to decide, depending on the bodily activities—.e., 
whether working, sleeping, or sitting still—what degree 
ot humidity and what associated temperature are 
desirable for integumental comfort. It is axiomatic 
nowadays that, it having once been decided what is 
required, it becomes merely a matter of time and cost 
for technicians to produce the requisite plant. 

In mines and other underground operations abundant 
air is vital; there is usually enough water about to 
give adequate humidity. The Mersey Tunnel is an 
outstanding example of public artificial ventilation, 





1 See DISCOVERY Aug. 1934, Pp. 235, 
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while tube railways also demand extensive fan plant. 
There is, however, no adjustment of humidity, since it is 
sufficient to blow in external air, heated possibly during 
winter. In film studios the necessity for absolute 
silence demands an air-tight enclosure ; the occasional 
opening of doors is quite inadequate for regulating the 
air flow. Moreover, during rehearsals and recording, 
the great heat liberated by the lamps and by perhaps 
hundreds of people requires considerable power in the 
air plant. The conditions are so exacting that often the 
air plant has to be shut off for a few minutes during an 
actual recording, on account of the noise of the air 
being forced through the ventilators. 

It may be said that the prosperity of Lancashire was 
due to its climate, the dampness being pre-eminently 
suitable for cotton spinning. The decline of Lancashire 
may also very well be due to competitors creating 
Lancashire climate elsewhere by air-conditioning plant, 
which can, in addition, give greater uniformity than 
nature. In the cinema industry, the drying of developed 
film, now that sound is recorded on it, demands 
standardised climatic conditions. In many _ other 
industries, as in electrical porcelain manufacture, a 
specified degree of dampness is requisite for regularity 
in the quality of production. Dust plays an important 
part in many industries ; it plays havoc with automatic 
telephone exchange equipment and must be excluded 
by washing in many countries. 

The demand for less noise in trains, particularly in 
restaurant cars and sleepers, has made another opening 
for small-scale conditioning. Many trains in the U.S.A. 
are so equipped with this end in view and experiments 
are proceeding in this country. For those who desire an 
aperture-free house with a stable indoor climate, or 
better still, with one that can be varied, like the lighting, 
to taste, domestic plants are available. The possibility 
of making the plant compensate for Nature’s deficiencies 
is attractive. 

For stern necessity, as in Broadcasting House, where 
dozens of studios must be isolated acoustically and the 
moisture and heat of hundreds of people evacuated 
automatically, the necessary plant assumes considerable 
proportions and the trunking becomes expensive in 
space. The value of the plant is largely bound up with 
its automatic regulation, so as to facilitate dispensing 
with attendants and their arbitrary ideas of adjustment. 
When we remember that the air in the enclosure is well 
Stirred, it will be seen that the extracted air is a good 
sample of the condition it is desired to maintain. Hence 
the temperature and humidity regulators are operated 
by the extracted air. This air is sucked by a large 
fan through a wall of finely sprayed water, which 
immediately saturates it and gives it its own temperature. 
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Atr cooling and conditioning plant. From left to right : 
spray chamber or washer, main air heater, fan, and duct. 


This temperature obviously must be the dew point 
temperature which will give the right percentage of 
humidity when the air is circulated in the enclosure. 
The actual temperature is raised to the required value, 
both by the heat generated by the people in the enclosure, 
and by electric heaters. The conditioned air, dust free, 
is led into the enclosure by ducts well above the 
audience. This air, being colder than the average, 
tends to fall, and is subsequently extracted through 
slots near floor level. 

It is usually found that the washing mechanism ex- 
tracts moisture from the vitiated air, and it is therefore 
called a dehumidifier. Before washing, some external air 
is added to the circulating stream to make up for losses 
and to retain a balance between the constituents of the 
air, the carbon dioxide being dissolved away in the 
washing but the oxygen being depleted by breathing. 
In summer, the added air may be so dry that the 
washing in the dehumidifier actually adds moisture to the 
air passed through. The attainment of the correct 
dew-point temperature depends upon the temperature of 
the water, which is heated or refrigerated as required. 
Since the air is cold when leaving the dehumidifier, it 
can be readily heated to any desired temperature. 

It is sometimes found that the inflow of air into the 
enclosure causes discomfort, due to stratification or down 
draughts. This is remedied either by small fans or, 
automatically, by injecting some cold air from the de- 
humidifier with the heated air, causing a form of turbu- 
lence in the enclosure and better distribution with a 
static audience. The pressure in the enclosure is 
generally made a little higher than the external, so 
that draughts through doors are outwards. 

Air conditioning is thus shown to be a modern con- 
venience which seems, now that we have it, essential to 
many activities. Alike for assisting artistic appreciation 
in theatres, and for increasing efficiency in factories 
which demand it, this arbitrary interference with 
Nature’s climate is but another step in civilisation. 
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Book Reviews. 


Military Operations: Macedonia (Vol. II). Compiled by 
Captain Cyrit Fatts. Maps compiled by Major A. F. 
BeckE. (H.M. Stationery Office. 12s. 6d. Case of maps, 
5s. 6d. extra.) 


This volume of the History of the Great War, based on official 
documents by direction of the Historical Section of the Committee 
of Imperial Defence, continues Captain Falls’s admirable survey 
of the fatiguing and exasperating campaign, the British forces 
engaged in which played perforce the part of a Cinderella in the 
eyes of the authorities and the public at home. At the recent 
dinner of the Salonika Force, Field-Marshal Lord Milne, to whose 
untiring efforts for the welfare and encouragement of the troops 
under his command all concerned will for ever be grateful, made 
a reference less guarded than usual to conditions in Macedonia 
during the campaign ; he contrasted the enemy in front with the 
enemy behind, not altogether to the detriment of the former. 
Captain Falls, too, does the Bulgar justice, describing how he 
would leap from his trenches to get a better firing position, with 
enemy behind ”’ 


‘ 


dire effect on our assaulting troops ; as for the ‘ 
he leaves a great deal to the imagination, but at the same time 
gives an impression of divided counsels and reluctance to assist 
when assistance was most urgent. One of the most pregnant 
sentences of the book follows a description of the deliberations 
of the Supreme War Council at the vitally important period of 
July, 1918. ‘ It had meanwhile occurred,’’ so runs the apparent- 
ly uncoloured narrative, ‘‘ to the American, General Tasker H. 
Bliss, the military representative of the only great Power in the 
Alliance which had no particular interest in the Macedonian 
campaign, to ask for the personal views of the British Com- 
mander-in-Chief in that theatre of war, who had not so far been 
consulted.’’ Can it be wondered that the said Commander-in- 
Chief felt that the interests of his Force were not being seriously 
considered ? 

At the outset (Spring, 1917) of the period covered by this 
volume the Macedonian Front had reached a stage of comparative 
stability, and General Milne was more than ever short of men 
and material. The 60th Division had gone, the roth were going, 
taking with them a substantial amount of transport and ord- 
nance. The interest shifts to the Serbian and French front. 
General Sarrail, who had never been a satisfactory commander 
(though Captain Falls has a word to say in extenuation), was 
succeeded by the inspiring Guillaumat, and then by the business- 
like Franchet d’Esperey, and a new feeling of confidence between 
Allies was born. The Greek Army was mobilised, and a corps 
came into position on the Struma. After a year of raids and 
small attacks, the final campaign began with the brilliant Greek 
success at the Skra di Legen in May, 1918. Then came the 
serbian advance in early September west of the Vardar. Mean- 
while Milne had been calling in vain for more artillery to support 
the assault which he knew his troops would have to make. 
The result was inevitable: after the brilliant local success of 
the Koche Noire came the costly battle of Dojran (September 
18-19th) ; in the first day the 66th and 67th Brigades were all 
but wiped out; then came the turn of the 77th Brigade and 
portions of the 65th and 83rd. All attacks were held up on 
hardly-broken wire and “ P’’ Ridge and the Grand Couronné 
remained untaken. 

Still, the distraction of the enemy no doubt helped the Serbs 
to turn his right flank and the end was soon in sight. The 
enemy's retreat began in earnest on September 21st, and all was 


over by the 30th. A brilliant exploit little heard of in this 
country was the cavalry dash of General Jouinot-Gambetta, 
which resulted in the capture of Skoplje and the cutting off ofa 
whole Corps of the retiring German-Bulgar army. 

Those who are interested in the Macedonian campaign regard 
the break-up of Bulgarian resistance as a factor of first import- 
ance in the hastening on of the Armistice. Be that as it may, 
the story of the campaign makes stirring reading. Apathy at 
home, malaria, incredibly difficult country—all were overcome 
by the stubborn courage of troops who had singularly little to 
keep up their morale. And one of the pleasantest features of 
the whole campaign, as far as the British were concerned, was 
the notable lack of malice obtaining between themselves and the 
Bulgars. Some incidents in the post-armistice occupation of 
. and then there is the story of 
the Irish subaltern and the tennis-flannels. But this last is not 


Bulgaria illustrate this well 


recorded in the volume under review, though even the soberest 
account of a semi-guerilla campaign cannot be without a touch 
of humour. 

The plans are all that military precision could desire, though 
the shades of non-existent villages, etc., still haunt the villainous 
Austrian general map (in the flap-pocket of the main volume) 
which was all that the wretched troops had to work with until 
IQI7. 


Slouch Hat. By Matcotm Burr. (Allen & Unwin. 15s.) 


Dr. Burr’s interest in Yugoslavia, he tells us, dates from the 
time when, in his boyhood, he hankered after certain attractive 
stamps for his collection and discovered that they came from 
Montenegro. So to Montenegro he would go—some day. The 
boy stamp-collector grew up; he became a naturalist—an 
entomologist, to be precise, with an almost equal interest in 
other branches of natural history. He was also a linguist of 
exceptional talent. He travelled far and saw much, but the 
desire to see Montenegro persisted. In 1898 he paid his first 
visit, not to the Black Mountain alone, but to Bosnia, Dalmatia, 
and Slavonia as well, and within the next few years saw a good 
part of what was in 1918 to become Yugoslavia, crowning prize of 
one of the most heroic struggles ever waged by man, in which 
Dr. Burr was destined to play his part also—tright gallantly. 

The opening chapters of the book describe these early visits 
and are more or less a prelude to what follows. It is interesting 
to compare Dr. Burr’s notes, dating back to the turn of the 
century, with present conditions. That nice Hotel Gradec 
(the ‘“‘ Stadt Graz’’) at Kotor, for instance, which holds none 
but pleasant memories for me since I first stayed there in 1928, 
bug-ridden. Farther on, Dr. Burr refers to 
the fighting past of the Albanian populations of the frontier 


se >? 


is described as 
villages ; the fighting spirit is not yet dead, but its scope is 
limited to family feuds, and the borderers are settling down, 
for the first time in history, to an ordered state of affairs. He 
mentions the fierce dogs of the Yugoslav South, which he usually 
saw at a disadvantage, prowling about loose at night, or, in time 
of war, ownerless and obliged to fend for themselves. Latterly, 
the breed has been taken up by kennel clubs and the dogs are 
now Officially called Illyrian Sheepdogs. They are swift and 
powerful, very handsome, and grand fighters; savage with 
strangers, but safe and affectionate with those whom they take 
to and with their owners. Dr. Burr mentions that if a man 
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knifes a dog ‘‘ down there,” 7.¢., kills him at close quarters, 
obviously in self-defence, the matter can be peacefully com- 
pounded ; but blood vengeance may be exacted for a dog that 
is shot. I know enough of Illyrians to consider this a perfectly 
equitable arrangement. On the whole, essentials in Montenegro 
have not changed much since Dr. Burr’s first visit. 


The most important part of the book deals with Dr. Burr's 
experiences in the Salonika campaign. He was sent out as 
Assistant Military Landing Officer but presently found himself 
engaged in road construction instead, in command of a body of 
some three thousand Greek refugees, with a staff consisting 
mainly of Serbs, with a sprinkling of other nationalities (he 
tells us of one assistant who was careful to describe himself 
as un Byzantin). The recipe for handling this motley 
force was, according to Dr. Burr, quite simple: patience 
and good humour. Common-sense and fairness were equally 
necessary. Of these qualities the author seems to have had 
unlimited reserves; he pays ungrudging tribute to the 
loyalty and efficiency of his Yugoslav staff, but the lion’s 
share of the credit must have been due to himself and his 
personality. Yet even during his war work, the naturalist 
in him had eyes for flowers, insects, birds, and beasts around 
him, and many a time he interrupts his tale to show us something 
of the countryside, including the description of a visit to Mount 
Athos. There is no lack of incident or realism in Dr. Burr’s 
chronicle. He narrowly escapes being murdered by brigands. 
He tells of vermin, starvation, disease—-of the seamy side of the 
soldiers’ lives at the front. But these things are given in charit- 
able proportion and incidentally ; they are not insisted upon, 
as in some other war literature. And what a magnificent 
finish to this part of the book is that dramatic summary of the 
final hurricane advance of the Serbian infantry, that rush from 
victory to victory, which already reads like a legend ! 

His work at Salonika done, Dr. Burr “ found civilisation irk- 
some and London boring.’’ With alacrity he accepted an 
appointment which took him to Belgrade, and before long he was 
settled, with his wife and two daughters, in a villa within ten 
miles of the town. His last visit to Yugoslavia recorded in this 
book was in 1926, but one lays down Slouch Hat with a feeling 
that the surest way to meet the author would still be to go to 
Belgrade station and wait for him there ! 

Most valuable is the last chapter of all (the Appendix, with 
the sub-title The Serbs). Within a few pages it sums up the 
history and character of the Yugoslavs in general, shedding light 
on many questions which are puzzling to those less acquainted 
than the author with Yugoslavia, her lands, populations, and 
their previous history. 


’” 


It is a relief to the eye (if nothing else) that Dr. Burr adopts 
for all native names and words the pleasant-looking Yugoslav 
Latin spelling, instead of the so-called phonetic spelling with 
its clumsy accumulation of letters and its indication of a pro- 
nunciation far too harsh and hard. He gives an introductory 
page to the explanation of the very simple rules of pronunciation, 
and whenever a name appears for the first time, he adds the 
(English) phonetic spelling in brackets. 

Slouch Hat reads as if it were being told by word of mouth, 
not set down on paper to be stereotyped in print. The draw- 
back to this quality is that there are a few rough edges left here 
and there, which might surely have been planed off, perhaps 
by the proof-reader, before final publication. They are irrelevant 
to the value of the book, and do not materially detract either from 
its charm or its absorbing interest. 


Fk. S. COPELAND. 
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Recollections of a Geographer. By FE. A. REEvVEs. (Seeley 
Service. 8s. 6d.) 


To have lived a working life during the last half-century in 
the offices of the Royal Geographical Society is a unique experi- 
ence and will ever remain so; for our knowledge of the Earth’s 
surface now is so far complete that fifty more such years of 
geographical progress are no longer possible. Mr. Reeves is to 
be envied his privilege, but in writing his personal experiences 
as a geographer he has done his best to share it with less for- 
tunate men. 

In the course of his work in the Map Room, and with surveying 
instruments in the field, Mr. Reeves must have met almost every 
one of his fellow-countrymen connected with geographical work 
of whatever kind. Gordon, Burton, Stanley ... down to 
Scott, Shackleton, Gertrude Bell, Fawcett, Watkins, Thomas, 
Philby, and Courtauld all have come into contact with the 
author and availed themselves of his kindly services in one way 
or another, and the occasional notes on their several peculiarities 
are not the least attractive feature of the book. 

Much of the mapping of the globe is of the author's inspiring, 
achieved by the work of the pupils whom he “ put through it ” 
on the hills above Reigate with plane-table and theodolite. The 
comparative maps of the world showing the advance in mapping 
during his active period (1878-1933) reveal how extensive this 
work was. The instructor of the American Geographical 
Society is a pupil of his, and carries on the Reeves tradition 
in the United States. 

Mr. Reeves continues his memoir with a few details of his 
inventions and improvements in the realm of survey instruments, 
and ends up with some account of his war-time experiences as a 
spy-hunter and his psychic adventures both in private and in the 
séance-room. The encounter with the ghost in Knightsbridge 
Station on a Saturday afternoon in springtime comes as an 
unexpected thrill. 

The great value of this book lies 1n the fact that it 1s a record 
of a kind of work that is too likely to remain unrecorded ; the 
achievement of a labourer in the field of Science who 1s satisfied 
by the work alone and craves neither riches nor glory. <A debt 
of gratitude is owing to whoever persuaded the author to give 
us this pleasant view of Geography behind the scenes. 


The Spiders and Allied Orders of the British Isles. By THEODORE 
H. Savory. (Warne. Ios. 6d.) 


The present volume, like others in the well-known “ Wayside 
and Woodland Series,”’ is authoritative and no one better than 
Mr. Savory could have been selected to undertake the task of 
writing it. It gives descriptions of every family of the British 
spiders, every species of harvestman and false scorpion, and the 
more familiar of the British mites. These descriptions are so 
clear and so systematic that naturalists will find little difficulty in 
correctly naming the various species which they meet. To give 
further assistance in this task the book is illustrated with sixty- 
three figures in colour, illustrations from photographs and 
drawings, and diagrams in the text. We are told that there are 
over five hundred and fiftv different species of spiders in the 
British Isles, and that about sixty species are easily found in 
almost any district. 

Spiders may be caught everywhere at all times of the year, but 
in spring and summer the young spiders form a large proportion 
of the catch. They may be shaken from bushes and trees, and 
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collected in an upturned umbrella ; swept from the undergrowth 
with aid of a stout canvas net ; and in winter and spring a very 
large number can be isolated by sifting drifted leaves and similar 
For study they are examined under a low power 
For the purpose of 
identification it is primarily necessary to observe the number and 
arrangement of the eyes, the presence or absence of a perforated 
sieve-like plate in front of the spinnerets, and the number of 
One half of the day’s 
catch will generally belong to one particular family—the Liny- 
phiidce—in which there are over two hundred species. The 
world’s spiders, however, number about twenty thousand 
species which are classified (according to the new system pro- 
posed by Professor A. Petrunkevitch in 1933) in sixty-two 
families, representative species of twenty-seven families being 
found in the British Isles. 

Mr. Savory’s book will fully meet the need which he had in 
mind when he undertook the task of writing it, but being pub- 
lished in the ‘‘ Wayside and Woodland Series” it is to be 
regretted that the life and habits of the spiders have not been 
dealt with in much greater detail. Considered generally, the 
book is too systematic and insufficiently popular for the general 
reader of naturalistic matters. It does not have such a far- 
reaching interest as Edward Step’s book on Bees, Wasps, Ants 
and Allied Insects of the British Isles, which is included in the 
same series and is comparable in subject; neither does it pro- 


material. 
microscope—preserved in spirit or alive. 


comb-like claws on the tips of the legs. 


mote the same interest in the study of spiders as Mr. Savory’s 
own contribution to The Standard Natural History (published 
also by Warne in 1931). 

es” 


Birds in Britain To-day. By GEOFFREY C. INGRAM and 


H. MorrREY SALMON. (Ivor Nicholson & Watson. 12s. 6d.) 


The authors in their Preface say that they do not claim for 
their book the importance of a scientific treatise : it is, indeed, 
much more readable than are some such works. Its chief 
importance lies in its faithful and accurate records of observations 
Both disclose a comprehen- 


sive knowledge of British birds in the field; the authors have 


and its magnificent photographs. 


something stimulating or original to say about almost every 
species. They tell us that lately they have used their cameras 
more in winter than in summer, and as a result they have obtained 
some original pictures of ducks, grebes, and other species living 
their ordinary life, and not only at their nesting haunts. 

Perhaps more space than is necessary has been given to distri- 
bution ; the subject is already well covered by other authorities. 
As the late T. A. Coward once said to me, the ordinary reader is 
not much interested in distribution. The information given by 
the authors on this head is for the most part accurate and up to 
date, but it 1s not correct to say that nightingales are now scarce 
in the South-west ; nearly sixty pairs were discovered in Devon 
in 1931, and there is evidence that they are increasing. Nor is 
the merlin now absent from Dartmoor. In several instances 
birds recorded by them as occurring in Devon have also occurred 
in West Somerset, a district which ecologically is more akin to 
North Devon than to its own county. Observers in that locality 
put bird protection before records of rare or uncommon species 
which would enlighten predacious collectors, a class which the 
authors evidently detest. Until scientific ornithologists can 
make up their minds to ostracise collectors they have only 
themselves to blame if important records are not published. 


Some of the most important chapters are those describing 
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gannets, Manx shearwaters and storm petrels. Messrs. Ingram 
and Salmon have evidently made special studies of these birds, 
and are rightly proud of being the first to photograph (by flash- 
light) a storm petrel leaving its nesting burrow at night; the 
flashlight photograph of the Manx shearwaters climbing up 
rocks in order to take off on a windless night, when there is no 
breeze to help them to rise, must also be unique. Another quite 
wonderful picture is of the crowded congregation of gannets 
nesting on Grassholm. The kite they think doomed to extinc- 
tion: I am convinced that only the introduction of new blood 
can save it, and yet this course is opposed by its protectors! 

The authors are sportsmen of the new type: ‘‘ Shooting wild 
duck with a camera is infinitely more sport than shooting them 
with a gun, for you see so much more of your quarry and leave 
them undisturbed in the end for others to enjoy.’’ Nor are they 
the slaves of authority: they rightly prefer their own methods 
‘even if they are less intensive and American than . modern 
highly specialized programmes which . tend to convert what 
is really a sport or recreation into a ruthless business proposi- 
’’ A very sane remark. 

This is certainly one of the best bird books that has appeared 
recently. 


tion. 


E. W. HENpDY. 


The Road to Modern Science. 
Sons, Ltd. 6s.) 


By H. A. Reason. (G. Bell and 


Science in the Making. 
7s. 6d.) 


By GERALD HEARD. (Faber and Faber. 


The book by Miss Reason gives an attractive bird’s eye view 
of the history of scientific discovery from the earliest times to 
the present-day period of specialised research. It has been 
written primarily for young people, but its subject matter is 
presented in such an attractive manner that it cannot fail to be 
As the author 
points out in her preface, many books on the history of science 


of interest to readers of more mature years. 


tell only the story of the great scientists and their individual 
discoveries ; in consequence the broad view of scientific discovery, 
considered as a whole, tends to be obscured. 

In the early chapters of her own book Miss Reason tells us 
something of science as known to the Egyptians, the Baby- 
lonians, the Phoenicians, and the Greeks. Here she introduces 
us to Thales (born 624 B.c.) who was one of the very first men to 
ask: ‘‘ What is everything made of ? ’’—a question which was 
more discussed than any other by the Greek philosophers ; 
Pythagoras, who was interested in ‘‘ the science of numbers ” 
and who, seeking an answer to the question of the structure of 


ae 


matter, put forward the “ four element ’’ theory—earth, air, fire 
and water—which held sway until the end of the Middle Ages ; 
Hippocrates (the “‘ Father of Medicine ’’), Euclid, Archimedes, 
and others. Coming to the dark Middle Ages we learn something 
of alchemy, which came to Europe from the Arabs and was the 
chief science of those days. Paracelsus (1493-1541) widened the 
search for new substances and taught the people of his times that 
a great deal of energy was being wasted in searching for the 
‘““ philosopher's stone.’’ Roger Bacon (1214-1294) claimed that 
the true way to acquire knowledge was by experiment and not 
by argument. 

So we are brought to the dawn of a new age with such names as 
Copernicus, Kepler, and Galileo whose experiments showed that 
the length of time a pendulum takes to swing depends only on 
the length of the chain and not on the distance through which 
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it swings. Isaac Newton, however, was the greatest of all the 
builders of the road to modern science; after him come a whole 
army Of workers who divided the road with separate tracks 
running side by side. The succeeding chapters of Miss Reason’s 
book deal with some of these separate branches of science, cne 
chapter being devoted to the development of power and another 
to ‘‘ waves of many kinds”’ (heat, light, sound, and the spec- 
trum). Summaries of the work done by the pioneers in different 
branches of science occupy twenty-three pages and are a great 
asset to the reader. There are good subject and name indexes, 
and a carefully selected range of portraits and other illustrations. 

The commentary on current science by Mr. Heard has its 
groundwork in a series of B.B.C. taiks, re-arranged, expanded and 
connected. It is interesting to read, but in contrast with Miss 
Reason’s book, the information which is given does not impress 
the reader, although it may show the direction in which science 
is leading us. All our powers, according to Mr. Heard, are being 
added to at an ever-increasing speed—and the scientists and 
specialists who unloose new forces are quite unable to control 
them. Commentaries on current science, truly, are not always 
what we anticipate them to be ! 


The Social Record of Christianity. JosEPH McCaBE. (Watts. 


Is.) 


In Orthodoxy, that ‘“‘ rambling spiritual autobiography,” Mr. 
Chesterton says that he came to Christianity via Charles Brad- 
laugh, for there gradually rose before his mind’s eye an impression 
of the grandeur and power of the body of doctrine that was being 
attacked. But clever arguments cut two ways, and this cuts 
against Chesterton too. So vigorously has he attacked Mr. 
McCabe that an impression is gained of the personal strength 
of the man attacked and the system of thought which he repre- 
sents. 

There ts a strength about Mr. McCabe, a direct and simple 
strength in everything he writes, and the present volume is 
typical—there is the same vigour in The Social Record of Chris- 
tianity as there was in Twelve Years in a Monastery. He collects 
and arranges his facts in such a way that he presents a case 
which must be answered. The issue before the reader is this: 
either McCabe is right and one of the oldest of human traditions 
is wrong, or McCabe is wrong and the Roman Catholic Church 
is right ; and to be faced by such an issue is a stimulating and 
challenging experience. The author’s use of his authorities is 
poor: while they are very numerous they are nevertheless 
unconvincing, and one feels there must be just as extensive a 
selection of authorities on the other side. He is, in fact, too 
much of a propagandist to be scientific (which he claims to be), 
and too didactic to be deep. One example of his use of authori- 
ties which merits this criticism will be sufficient. 

He argues that Christianity did not improve on the sexual 
morals of the pagans, and quotes his chief authority—Chrysostom 
—as though he was playing a trump card. Chrysostom appar- 
ently had complained that people would not come to hear him 


‘é 


preach on sexual morals, and had said that their sins ‘‘ were more 


numerous and more heinous than the pagans’ but without 
going into the actual facts of the situation, which is beyond the 
scope of the present reviewer, surely this constitutes no evidence 
at all, except to contradict the author's assertion, for it is pre- 
cisely a heightened moral sense (which McCabe wishes to dis- 


credit) that makes sins more ‘‘ numerous and more heinous.” 


ss 
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Homosexuality under the homosexual period of Greek life was 
not a sin, but it became so under heterosexual Christianity. 

Mr. McCabe is more dogmatic than the Roman Catholic 
Church. Heseems to cling with a sort of furious pertinacity toa 
position which in 1890 was certainly revolutionary, but which 
now seems remote and unrealistic. To dispense with the claims 
of psychology with a scarce-concealed sneer does a great deal 
to harm his claim to scientific impartiality. On page 42 these 
words occur: “ Or, in the modern jargon, stubborn complexes ”’ 
—this is not so trivial a thing to light on for criticism as it sounds, 
for it is in such loosely thought out phrases, such almost “‘slips of 
the pen,’’ that the mind of the writer is revealed—and McCabe’s 
mind is a closed mind. He seems encased in a materialism now 
dead (if ever it were alive) and the early criticism which was 
levelled against him holds even more now: ‘‘ The McCabe 
school advocates a political liberty but it denies spiritual liberty 
—that is, it abolishes the laws which could be broken and sub- 
stitutes laws which cannot.”’ 

He would have been a good purgative within the church, but 
outside his efforts seem strangely nugatory and of little value in 
that field where one fancies he would like to be of value—the 
field of social reform. For the attacks he makes on the accredited 
apologists of the Christian faith have in many instances the note 
of validity, even if that note is petulantly discordant, but the 
points on which he attacks the church are of no consequence 
for the furtherance of any constructive social programme. 


Village England. By Sir WILLIAM BEACH THoMAs. (MacLehose. 


Ss. 6d.) 


English Earth. By MARJoRIE HESSELL TILTMAN. (Harrap. 


10s. 6d.) 


Sir William Beach Thomas is a countryman born and bred and 
has an instinctive understanding of everything rural. Each 
chapter of his book is devoted to a month of the year ; for it is 
natural that those who live in the country should think in terms 
of seasons. While the changing year means little to the towns- 
man— it is the mere difference between sun and rain, heat and 
cold—the countryman is much more alive to the changes which 
each season brings and, for him, spring, summer, autumn and 
winter are sharply defined. 

Those who remember the author’s Yeoman’s England will be 
familiar with his easy and entertaining style; and if in his 
latest book Sir William tells us little that is new, we can always 
feel at home with him and his sympathetic soliloquies on 
country life and manners awaken precious memories of our own. 
The author writes: ‘‘ Most people who have watched, however 
carelessly, the changing seasons and delicate gradations that 
belong to our northern island are conscious throughout their life, 
and wherever in the world they may be, that the village has 
remained the background of their memories.’’ The English 
village, he rightly says, is like no other place. That this is felt 
by others as well as those who have known village life since birth 
is demonstrated by Sir William’s recollection of the strangely 
eager and romantic plea for the sanctity of the village which 
came from Cecil Rhodes, of ail people, while talking with a 
group of Oxford dons: ‘‘ He spoke with lyrical enthusiasm 
of the material and spiritual grouping of the cottages round the 
it housed a virtue that he found nowhere else. The 


Le 


church : 
village made a home, true to the essence of home. 
Sir William wisely urges the need of rural conservation and 
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reconstruction. The townsman, he cannot so much as 


understand the value of productive energy, since modern life 


says, 
has so urbanised his mode of thought: the countryman can 
scarcely escape contact with the essence of things and suck 
strength of character from touching the earth. 

There is no such rustic flavour about Mrs. Tiltman’s book. 
She is clearly a townswoman who has set out to write an account 
of the changes in the agricultural industry to-day. Mrs. Tilt- 
man’s is a conscientious and painstaking enquiry into “ the other 
England that lies beyond the boundaries of our cities and towns ”’; 
but it may strike the countryman as a somewhat ingenuous and 
The publisher suggests that English 


’, 


‘“ journalistic “ record. 
Earth will interest equally the farmer and the week-end motorist 
who wishes to know something of the countryside through which 
he drives. Mrs. Tiltman is ambitious in essaying to appeal to 
tastes so unlike ; and her book will doubtless find favour mainly 
among the latter class. 

The analysis of the part that science now plays in farming is 
interesting, and the chapter on the amazing growth of the 
canning industry in this country during the past ten years is 
among the best in the book. We are all familiar nowadays with 
canned fruits, and even vegetables ; but it is interesting to know 
that, while in 1926 (when the first convention of the National 
Food Canning Council was held) there was difficulty in getting 
six canners together, one firm now cans 500,000 roast chicken 
a year, and another cans horse flesh for export to France! In 
no branch of agriculture has science played a greater part than 


in research on canning. Both books have attractive illustrations. 


Tvavelled Alone in NINA MURDOCH. 


Ss. 6d.) 


She Spain. By (Harrap. 


This is an attractive book, not so much on account of its 
observations on the charms and peculiarities of Spain-——this 
has been done equally well a hundred times before—but 
because it gives a pleasant picture of the author’s reactions to 
the said charms, etc. Though an Antipodean, Miss Murdoch 
knows how to enjoy Spain and how not to be infuriated by 
Above all, the great principle is laid well 


For the rest, this is 


‘cosas de Espana.”’ 
and truly down—-not to attempt to hurry. 
a lightly sketched-in account of a woman's experiences ina few 
of the better-known towns of Andalucia and, to some extent, 
in Madrid ; But 
I hope Miss Murdoch will soon come to realise that Ronda is 
really not so little known nor so poorly appreciated among the 


and as such it makes entertaining reading. 


elect. 


Earthquakes and Mountains. By HAROLD JEFFREYS. (Methuen, 


2s. 6d.) 


This is an outline of modern work and opinion upon the chief 
problems of geophysics, by the Reader in that subject at Cam- 
bridge. It is not a popular account, but addressed to the advan- 
ced student, or worker in some other branch of Science, who 
wishes to keep abreast with the progress of thought. 

Consideration of earthquakes and other evidence give reason 
for believing that, while there are layers of lighter rock near the 
surface of the earth, the uppermost in the continents being 
sedimentary and granitic, the rocky shell of the earth’s crust 
consists mainly of olivine, while the core is of liquid iron. A fact 
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that is not understood is the maintenance of the balance between 
sodium and chlorine in the oceans, for a relatively small excess 
of either would be fatal to life. The origin of the former is not 
in doubt, but that of the chlorine is a mystery. It seems that 
any of the excess of either element must act directly upon the 
ocean floor, but how this happens is not clear. 

Very interesting is the chapter on the age of the earth. Cal- 
culations based upon the rate of loss of energy show that the 
moon must have been at its minimum possible distance from the 
earth, that is, twice the earth’s radius, about 4000 million vears 
ago. This is an important figure, as it shows that we cannot 
take the history of the earth back more than a certain interval of 
time. Ifthe moon were never so near, the possible age is corres- 
pondingly shortened. 

But perhaps the most satisfying method of estimating the age 
of the earth is that offered by radioactivity, based on the known 
rate of break-down of uranium and thorium. This shows that 
minerals are known with ages of 1500 or 1800 million years, and 
that the Cambrian Period began about 450 million years ago, 
that the Permian was about 200, and that the Tertiary Era 
began about 40 million years ago. These figures are slightly 
less than those given by other authorities, but they will satisfy 
the biologists. 


The School of Biology. By C. TuHeEsinc. (Routledge. 15s.) 


By N. E. PHILuips and L. E. Cox. 
4s. 6d.) 


The Teaching of Biology. 
(London University Press. 


Dr. Thesing states his aim, ‘‘ to help my readers to think 
biologically !’’ If this means an escape from all those qualities 
of precision and clearly-connected thought now appraised as 
scientific, he has succeeded. But biology is a science, and even 
popular accounts must be judged by this standard. On the 
dust-cover, comparison is made with Wells and Huxley’s Science 
of Life—a mistake, since that work shows how great success is 
possible in place of Dr. Thesing’s failure. 

The poor translation, irritating headings and artificial form 
of dialogue induce prejudice. But there is no sense of proportion 
or of arrangement. For instance, in the chapter on the evolution 
of man, extreme prominence is given to the Heidelberg jaw, 
while no mention is made of Piltdown man. Black’s finds in 
China, of very great value, are scantily treated. Finally, we 
cannot overlook plain mis-statements, such as “ the brain-cap of 
Homo heidelbergensis ’’ (p. 60) and “‘ the maxillary bone ”’ (p. 53). 
Only a MANDIBLE was found. 

The Teaching of Biology is intended as a guide for school- 
teachers, whose aim is defined as “ helping the pupils to lead 
fuller lives because they have a better understanding of, and 
truer contact with, the world.’’ It is a delightful little book and 
should be read by many others besides teachers. It starts by 
considering the psychology of learning and interest in general. 
Here, the authors owe and acknowledge a debt to the London 
psychologists, Sir John Adams and Sir T. P. Nunn, also to J. S. 
Ross of the Westminster Training College. These have contri- 
buted fine work to educational psychology, and all more deeply 
interested should read Ross’s book. 

The latter part of the book is concerned with actual work on 
living material. Here again, it should appeal to almost anyone 
coming into contact with children, as it gives special insight into 
the methods of rousing their interest in Nature—an interest of 
which the importance can scarcely be over-stated. 
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CLASSIFIED ANNOUNCEMENTS 


are accepted at Id. per word (minimum 24 words). 
Discount allowed for series, particulars on applica- 
tion. Instructions should be sent (with cash) to the 


Advertisement Manager— 


‘* DISCOVERY,’’ BOUVERIE HOUSE, 
154, FLEET STREET, LONDON, E.C.4. 





EDUCATIONAL. 





NEWTOWN SCHOOL, WATERFORD. A _ well- 
equipped modern co-educational school founded by 
the Society of Friends in 1798. Apply Headmaster. 





T. MARGARET’S, HINDHEAD, SURREY.—Prep. 

Girls and Pre-prep. Boys. Beautiful grounds. Healthy 
district. Sound education. Entire charge. Prospectus 
and particulars on application to the MIssESs HARTLAND or 
CapT. B. S. HARTLAND, 3rd Batt. Assam Rifles, Kohima, 
India. 





DELICATE APPARATUS NEEDS SKILLED CARE, 

and delicate, finely balanced boys are not always fit for 
the rough and tumble of the ordinary school. Parents 
who are interested in the BETTER WAy of education are 
invited to write to The Head Tutor, CRANEMOOR, CHRIST- 
CHURCH, HANTS, for details of a Healthy-life Tutorial 
School designed for the needs of the finer, less robust boys 
of this generation. 


CHOOL CERT. and ARMY. Quick easy way if 
LATIN taken for former only Major Shaw, M.C., 
R.A., Milford-on-sea. 


AUNTON SCHOOL, TAUNTON. Valuable Scholar- 

ships are offered annually in June. A number of bursaries 
are available for the sons of ministers, missionaries and 
clergy. For all particulars apply to the Head Master. 














“THE LAURELS, RUGBY. Established 1872. Recog- 

nised by the B. of E. Private Boarding School. 
Graduate Staff. Preparation for University Entrance 
Examinations. Excellent health and games record. A 
few scholarships available. 





R. WILLIAMS’ School for Girls, Dolgelley, North 
Wales. Prospectus from Miss E. C. Nightingale, M.A. 





CHURCH EDUCATION CORPORATION. 
Public Schools for Girls : BEDGEBURY PARK, Goudhurst, 
Kent : Headmistress—Miss Bickersteth, B.A. SANDECOTES 
SCHOOL, PARKSTONE, Dorset : Headmistress—Miss Harding, 
B.A. UpLanps ScHoot, St. Leonards-on-Sea: Head- 
mistress—Miss Hill, M.A. Scholarships and Exhibitions 
offered for competition. 





ROCKLANDS SCHOOLS, East Cliffs, Hastings. 
Parents interested in education should apply for new 
booklet, just issued, giving history and aims of the school 
with many illustrations. Friends would help by sending 
one shilling towards cost and postage. 





‘¢‘LJELIOPOLIS ACADEMY,” GREAT  YAR- 

MOUTH.—lIdeal Private Boarding School for 
Senior Girls ; most up-to-date methods in education, 
but no ultra-strenuous games; one minute from sea ; 
fees moderate ; foreign students taken : Apply Principal 
for Prospectus. University trained Staff. 

















WITZERLAND—3,500 ft. La Citronelle. Chateau 
d’Oex Home School for Boys and Girls of Preparatory 
School age ; fully qualified staff, tutors, mistresses—entire 
charge if desired. Special attention given to health. 
Winter sports—Excursions. Principal, Miss Adams. 





COUNTRY ACCOMMODATION. 





BOURNEMOUTH. BRANKSOME DENE HOTEL. 

Fruitarian and Vegetarian. Delightfully situated in its 
own grounds. Write for illustrated brochure. Telephone 
1104 and 4796. 





JY[IEDERS-IM-STUBAI, Tirol; 3,100 ft up; Io 

miles Innsbruck ; beautiful Alpine scenery. Excellent 
cuisine ; English spoken and English Library. Lawn 
Tennis. 7/6d.—8/6d.,p.d. Special Arrangements parties. 
Herr Beck, Hotel Lerchenhof. 





MISCELLANEOUS. 





DIETING FOR HEALTH. Lady Margaret Fruitarian 

Hospital, 19a, Red Lion Square. Free to the poor. 
Wednesdays 5. “ DIET CURES ” (Residents), Dodding- 
ton, Kent. 





OHN PEEL TWEEDS—Woven from pure wool of the 
hardy littke Cumberland sheep bred on the hills of the 
“John Peel” country. Hard wearing, weather resisting, 
for sports and country wear. Full suit length 35/6, or 10/6 
per yard 56 in. wide. Write for patterns. Sole suppliers, 
S. Redmayne & Sons, Ltd., No. 34, Wigton, Cumberland. 








ANTED.—Discovery for October, 1934. Write Box 
HWD, Discovery office, 154 Fleet St., E.C.4. 
SPECIMENS, plants and animals photographed 

on your own premises by expert photographer. 
W. McWILLIAM, 68, Shakespeare Rd., London, W.7. 
’*Phone : Ealing 4944. 








‘T YPEWRITING & DUPLICATING. Novels, Plays, 

Short Stories, etc., 10d. per 1,000 words. Scientific 
Mss. 1/- per 1,000, carbon copies 2d. per 1,000. Eric 
Carsley, 49, Newton Street, Newark, Notts. 





$46 A BBREVIA ”’—using ordinary letters—simplest short- 

hand. ‘“ Magnificent,” “‘ Delightful,” ‘‘ Marvellous,” 
“ Most easily acquired.””> ABBREVIA (D), 29 Donald St., 
Cardiff. 
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CHINA JOURNAL 


Edited by : ARTHUR De C. SOWERBY, F.R.G:S., F.Z.S. 





A monthly Magazine dealing with Science, Art, 
Literature, Travel and Exploration, Engineering, 
Commerce and Industry, Shooting and Fishing, 
the Kennel and Garden, in the FAR EAST. 
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THE OFFICIAL ORGAN OF THE ASSOCIATION 
OF EDUCATION COMMITTEES. 


Published every Friday. Price 2d. per copy. 


Annual Subscription—13/- post free 





A weekly newspaper for Education Officers, Teachers and 
others interested in educational affairs. School Building 
upplement included once a month. 


Write for Free Specimen Copy to 
THE PUBLISHERS, 


COUNCILS AND EDUCATION PRESS, LTD., 
44, Ruseell Square, London, W.C.1. 




















The Hong Kong Naturalist 


Edited by G. A. C. HERKLOTS, Ph.D., M.Sc., F.L.S. 


A quarterly journal containing articles on 
the Natural History, History and Archae- 
ology of Hong Kong and South China 


Annual Subscription ~ 12s. 6d. 
Post Free. 


MEMBERSHIP OF 
THE MUSEUMS ASSOCIATION 


Is OPEN TO ALL PERSONS ENGAGED OR INTERESTED 
IN THE WORK OF MUSEUMS. 


Annual Subscription £1 - ls. 


Full particulars and a specimen copy of 


Each number, already issued, has included 
at least one coloured plate besides numer- 
ous half-tone and line illustrations. 


| THE UNIVERSITY, HONG KONG, CHINA 


THE MUSEUMS JOURNAL, free on application. 


THE MUSEUMS ASSOCIATION 


CHAUCER HousE, MALET PLACE, LONDON, 
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BOOKS 


* 


Of all travel books, a good guide-book is the most indispensable. 


Of all guide-books, the BLUE GUIDES are the most up-to-date, the most 
accurate, the most interesting. 


Of maps and plans, each volume of the BLUE GUIDES has a full equipment. 
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The list of Blue Guides includes volumes on: London, England, Wales, Scotland, Ireland, 

Great Britain, 70 Miles around London, Paris, Southern France, N.E. France, N.W. France, 

Normandy, Brittany, Belgium, Holland and the Rhine, Switzerland, Northern Italy, Southern Italy, 
Northern Spain, Southern Spain and Portugai. 
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